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(57) Abstract: Use of a compound for treating a respiratory disease in 
a mammal wherein the compound is a cannabinoid receptor modulator 
is disclosed. Compounds useful as cannabinoid receptor modulators for 
treating respiratory and non -respiratory leukocyte-activation associated 
diseases comprise compounds of formula (I), in which A and B are ni- 
trogen or carbon, provided only one of A and B is nitrogen; and R1-R6 
arc as defined in the specification, wherein R2 with R5 may form a ring, 
and/or two R4 groups may form a six-membered aryl or heteroaryl ring, 
optionally having a substituent R^ forming a ring with R3. 
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CANNABINOID RECEPTOR MODULATORS, THEIR PROCESSES OF 
PREPARATION, AND USE OF CANNABINOID RECEPTOR 
MODULATORS FOR TREATING RESPIRATORY AND NON- 
RESPIRATORY DISEASES 



The present invention relates to compounds and compositions comprising 
cannabinoid receptor modulators, to processes for preparing such compoimds and 
compositions, and to the use of caimabinoid receptor modulators in treating 
1 0 respiratory and non-respiratory diseases. 



Delta-9 THC, the principle active component of marijuana, is a member of a 
large family of lipophilic compoxmds (i.e., cannabinoids) that mediate physiological 
and psychotropic effects including immunosuppression, analgesia, inflanunation, 

15 emesis, and intraocular pressure. Cannabinoids work through selective binding to G- 
protein coupled cannabinoid receptors. Two types of cannabinoid receptors have 
been cloned including CBl (LA. Matsuda et al. Nature. Vol. 346 [1990], pp. 561- 
564), and CB2 (S. Munro etal. Nature. Vol. 365 [1993], pp. 61-65).. The CBl 
receptor is found mainly on cells of the central nervous system, while the CB2 

20 receptor is found mainly on cells of the peripheral nervous system including ceUs 
comprising the immune system such as lymphoid cells. 

Compounds that reportedly bind to the cannabinoid G-protein receptors are 
disclosed in European Patent Documents Nos. EP 0570920 and BP 044445 1 ; 
Intemational Publications Nos. WO 97/29079, WO 99/02499, WO 98/41519, and WO 
25 9412466; U.S. Patent Nos. 4.371,720, U.S. 5,081,122, U.S. 5,292,736, and U.S. 

5,013,387; and French Patent No. FR 2735774, each of which is incorporated herein 
by reference. 
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Applicants have discovered that cannabinoid receptor modulators including 
cannabinoid receptor agonists are useful in treating respiratory disease, such as 
chronic pulmonary obstructive disorder, emphysema, asthma, and bronchitis. In one 
5 aspect of the invention, there is provided the use of cannabinoid receptor modulators 
in treating respiratory disease in a mammal comprising administering to said mam Tu al 
an effective amount of at least one cannabinoid receptor modulator. Advantageously, 
the cannabinoid receptor modulator for this aspect of the invention is a CB2-receptor 
modulator. 

10 The present invention is also directed to compounds and pharmaceutical 

compositions comprising at least one cannabinoid receptor modulator, and to the use 
of at least one such compound in treating respiratory and non-respiratory leukocyte 
activation-associated disorders, wherein the compound has the formula (I): 



o 




or a pharmaceutically-acceptable salt or hydrate thereof, in which: 

A and B are selected from carbon and nitrogen so that ring X defines a pyrrole, 
20 pyrazole, or imidazole ring; wherein when A is nitrogen, the group - 

C(=0)NRiR2 is attached to atom C-3 and R5 does not exist; and when A is 
carbon, one of the group -C(=0)NRiR2 and R5 is attached to A and the other 
of -C(=0)NRiR2 and R5 is attached to atom C-3; and when B is carbon, two R4 
groups attached to B and atom C-5, respectively, optionally form a fiised 6- 
25 membered aryl or 6-membered heteroaryl having one heteroatom which is 

nitrogen, wherein said aryl or heteroaryl has three or four groups Rel 
/isOorl; 
g is 1 or 2; 

Ri and R2 are independently selected from hydrogen, alkyl, substituted alkyl, 
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heterocycloalkyl, cycloalkyl, aryl, and heterocyclo; or R2 together with Ri or 
R5 forms a five or six membered heterocyclo; 
Rgis hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, 
alkynyl, substituted alkynyl, cycloalkyl, aryl, heterocyclo, or alkoxy, or forms 
5 a heterocyclo with one of R^; 

R4 is attached to atom C-5 and optionally B and at each occurrence independent of 
each other R4 is selected from hydrogen, alkyl, substituted alkyl, 
heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
cycloalkyl, aryl, heterocyclo, hydroxy, alkoxy, amino, anunoalkyl, cyano, 
10 halogen, alkylamide, NR8C(=0)R9, and S(0)uRio; or when B is carbon, 

optionally two R4 groups taken together form a six-membered aryl or 
heteroaryl having three or four Rs; 
R5 is attached to A or atom C-3 and is hydrogen, alkyl, substituted alkyl, 

heterocycloalkyl, alkenyl, substituted alkenyl, alkoxy, aryl, or heterocyclo; or 
15 Rs together with R2 forms a heterocyclo; 

Re at each occurrence independent of each other R^ is selected from hydrogen, alkyl, 
substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, 
substituted alkynyl, aryl, cycloalkyl, substituted aryl, heterocyclo, hydroxy, 
alkoxy, amino, aminoalkyl, cyano, halogen, alkylamide, nitro, NR8C(=0)R9, 
20 S(0)uRio, -C(=0)R8, -CO2R8, -S(0)2NR8Rio. -C(=0)N(R8)0(R9), - 

C(=0)NR8R9, and -OC(=0)Rio; and/or one Re group together with R3 forms a 
heterocyclo; 

Rs and R9 at each occurrence independent of each other Rs and R9 are selected from 
hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted 
25 alkenyl, alkynyl, substituted alkynyl, cycloalkyl, aryl, and heterocyclo; or Rs 

and R9 together form a three-to-eight membered heterocyclo; or Rg together 
with Rio fofcms a three-to-eight membered heterocyclo; and 
Rio at each occurrence independent of each other Riq is selected from alkyl, 

substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, and 
30 substituted alkynyl, or forms a heterocyclo with Rs; and u is 0, 1, 2 or 3. 
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According to another aspect of the invention, there are provided 
pharmaceutical compositions useful for treating respiratory disease comprising an 
effective amount of at least one cannabinoid receptor modulator according to formvda 
(I) in a pharmaceutically-acceptable carrier or modulator. In a further aspect of the 
5 invention, there are provided compounds useful as cannabinoid receptor modulators 
and pharmaceutical compositions comprising such cannabinoid receptor modulators, 
wherein the compounds comprise selected compounds according to formula (T), as 
defined hereinafter. In a still further aspect of the invention, there is provided a 
process of preparing one or more intermediates to compovmds of formula (I), and 
10 processes for preparing compounds of formula (1). 

The following are definitions of terms used in this specification. The initial 
definition provided for a group or term herein applies to that group or temi throughout 
the present specification, individually or as part of another group, unless otherwise 
15 indicated. 

The term "alkyl" refers to straight or branched chain hydrocarbon groups 
having 1 to 12 carbon atoms, preferably 1 to 8 carbon atoms. The expression "lower 
alkyl" refers to alkyl groups of 1 to 4 carbon atoms. 

The term ^^substituted alkyl" refers to an alkyl group as defined above having 
20 one, two or three substituents selected from the group consisting of halo, cyano, nitro, 
amino, aminoalkyl, hydroxy, ORa, -SH, keto (=0), -C(=0)H, -COaH, -C(=0)(Ra), - 

C02(Ra), -SO3H, -S(0)o-2(Ra), -S(0)2NRaRb, -C(=0)N(Ra)0(Rb), -C(=0)N(Ra)2, - 

OC(=0)Ra, cycloalkyl, or aryl, wherein at each occurrence each of the groups Ra, Rb 
are independently selected from alkyl, substituted alkyl, heterocycloalkyl, aUcenyl, 
25 substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, aryl, and heterocyclo; or 
Ra and Rb taken together form a three-to-eight membered heterocyclo. 

When the term "alkyl" is used to suffix another group, such as in "ary lalkvl" , 
"heterocycloalkyl" or cycloalkylalkjd," the term defines with more specifity at least 
one of the groups that a substituted alkyl will contain. In other words, in these 
30 instances the specifically-named groups are bonded directly through a substituted or 
unsubstituted alkyl chain as defined above. For example, an arylalkyl includes 
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benzyl, and a heterocycloalkyl includes ethyl-moipholino or any other straight 
branched hydrocarbon chain of 1 to 12 carbon atoms having a substituted or 
unsubstituted heterocyclo as one of its substituents. 

The term "alkenyl" refers to straight or branched chain hydrocarbon groups of 
5 2 to 10, preferably 2 to 4, carbon atoms having at least one double bond. Where an 
alkenyl group is bonded to a nitrogen atom, it is preferred that such group not be 
bonded directly through a carbon bearing a double bond. When reference is made to a 
substituted alkenyl, the alkenyl group will have one to three substituents as recited 
above for alkyl groups. 

10 The term "alkynyl" refers to straight or branched cham hydrocarbon groups of 

2 to 10, preferably 2 to 4, carbon atoms having at least one triple bond. Where an 
alkynyl group is bonded to a nitrogen atom, it is preferred that such group not be 
bonded direcdy through a carbon bearing a triple bond. A "substituted alkynyl" is 
substituted with one to three substiments as recited above for alkyl groups. 

15 The term "alkylene" refers to a chain bridge of 1 to 5 carbon atoms connected 

by single bonds {e.g., -(CH^^- wherein x is 1 to 5}, which may be branched with 1 to 

3 lower alkyl groups. 

The term "alkenylene" refers to a chain bridge of 2 to 5 carbon atoms having 
one or two double bonds connected by single bonds and which may be branched with 
20 1 to 3 lower alkyl groups. Exemplary alkenylene groups include -CH=CH-CH=CH-, 
-CH2-CH=CH-, -CH2-CH=CH-CH2-, -C(CH3)2CH=CH- and -CH(C2H5)-CH=CH-. 

The term "alkynylene" refers to a chain bridge of 2 to 5 carbon atoms that has 
a triple bond therein, is connected by single bonds, and may be branched with 1 to 3 
lower alkyl groups. Exemplary alkynylene groups include -C= C-, -CHj-C^ C-, 
25 -CH(CH3)-CS c- and -CS C-CH(C2H5)CH2-. When reference is made to a 

substituted alkylene, substituted alkenylene, or substituted alkynylene, these groups 
may have 1 to 3 substituents as defined above for alkyl groups. 

The term "alkoxy" refers to the group ORo, wherein the group Ro is selected 
from alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclo, substituted alkyl, 
30 heterocycloalkyl, substituted alkenyl, or substituted alkynyl. 



1 

or 
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The term ''ammo" refers to -NH2, and the term "aminoalkyr' refers to - 
NRcRd, wherein Rc and Rd are independently selected from hydrogen, alkyl, 
substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 
alkynyl, .cycloalkyl, aryl, heterocyclo, and ~C(=0)Re; or Rc and Rd are taken together 
5 to form a three-to-eight membered saturated or unsaturated heterocyclo ring which 
may have one to three substituents as defined below for heterocyclo groups. Re is 
selected from alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, 
alkynyl, substituted alkynyl, cycloalkyl, aryl, and heterocyclo. 

The term "alkylthio'' refers to an alkyl or substituted alkyl group as defined 
10 above being further substituted with one of the groups -SH or -SRs, wherein Rs is 
selected from alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, 
alkynyl, substituted alkynyl, cycloalkyl, aryl, and heterocyclo. 

The term "alkylamide" refers to the group -C(=0)NRfRg, wherein Rf and Rg 
are independently selected from hydrogen, alkyl, substituted alkyl, heterocycloalkyl, 
15 alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, aryl, and 

heterocyclo; or Rf and Rg taken together form a three-to-eight membered heterocyclo. 

The terms "ar" or "aryl" refer to aromatic cyclic groups, for example, 6 
membered monocyclic, 10 membered bicychc or 12 membered tricyclic ring systems, 
which contain 6 to 14 carbon atoms. Exemplary aryl groups include phenyl, naphthyl, 
20 biphenyl and anthracenyl. Whenever reference is made to an aryl group (including 
without limitation in these definitions and in the claims), unless otherwise specifically 
indicated the aryl may have one to three substituents selected from the group 
consisting of Ra, halo, cyano, nitro, amino, aminoalkyl, hydroxy, ORa, -SH, -C(=0)H, 

-CO2H, -C(=0)(Ra), -C02(Ra), -SO3H, -S(0)o-2(Ra), -S(0)2NRaRb. " 

25 C(=0)N(Ra)0(Rb), -C(=0)N(Ra)2, and -OC(=0)Ra wherein at each occurrence each 
of the groups Ra, Rb are independently selected firom alkyl, substituted alkyl, 
heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
cycloalkyl, aryl, and heterocyclo, or taken together form a substituted or unsubstituted 
heterocyclo. 

30 The term "cycloalkyl" refers to fully saturated and partially \msaturated cyclic 

hydrocarbon groups of 3 to 12 carbon atoms. Cycloalkyl groups may be bicyclic, 
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e.g., such as in bicycloheptane and bicyclooctane. Whenever reference is made to a 
cycloalkyl (including without limitation in these definitions and in the claims), unless 
otherwise specifically indicated the cycloalkyl may have one to three substitaents 
selected firom the group consisting of Ra, halo, cyano, nitro, amino, aminoalkyl, 

5 hydroxy, ORa, -SH, keto (=0), -C(=0)H, -CO2H, -C(=0)(Ra), -COaCRa), -SO3H, - 
S(OV2(Ra), -S(0)2NRaRb. -C(=0)N(Ra)0(Rb), -C(=0)N(Ra)2, and -OC(=0)Ra, 
wherein at each occurrence each of the groups Ra, Rb are independently selected from 
alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, 
substituted alkynyl, cycloalkyl, aryl, and heterocyclo, or taken together form a 

10 heterocyclo. 

The terms "halogen" and "halo" refer to fluorine, chlorine, bromine and 

iodine. 

The terms "heterocycle", "heterocyclic" or "heterocyclo" refer to fully 
saturated or unsaturated, including aromatic (Le. "heteroaryl") cyclic groups, for 

15 example, 4 to 7 membered monocychc, 7 to 1 1 membered bicycUc, or 10 to 15 

membered tricyclic ring systems, which have at least one heteroatom in at least one 
. carbon atom-containing ring, and each ring of the heterocyclo is optionally substituted 
as defined below. Each ring of the heterocycUc group containing a heteroatom may- 
have 1, 2, 3 or 4 heteroatoms selected from nitrogen atoms, oxygen atoms and/or 

20 sulfur atoms, where the nitrogen and sulfur heteroatoms may optionally be oxidized 
and the nitrogen heteroatoms may optionally be quatemized. The heterocyclic group 
may be attached at any heteroatom or carbon atom of the ring or ring system. Each 
ring of the heterocyclic group may have one or more (preferably one or two) 
substitutents selected from R^, halo, cyano, nitro, amino, aminoalkyl, hydroxy, ORa, - 

25 SH, keto (=0), -C(=0)H, -CO2H, -C(=0)(Ra), -COzCRa), -SO3H, -S(0)o.2(Ra), - 
S(0)2NRaRb. -C(=0)N(Ra)0(Rb), -C(=0)N(Ra)2, -OC(=0)Ra, wherein at each 
occurrence each of the groups Ra, Rb are independently selected from alkyl, 
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, 
aryl, monocyclic heterocycloalkyl or monocyclic heterocyclo, or taken together form 

30 a heterocyclo- 

Exemplary monocychc heterocycUc groups include pyrrolidinyl, pyrrolyl, 
pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, hnidazoUdinyl, oxazolyl, 
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if 

oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl, 
isothiazolyl, isothiazolidinyl, faryl, tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl, 
piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoa2;epinyl, 
azepinyl, 4-piperidonyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
5 tetrahydropyranyl, morpholinyl, thiamorpholinyl, thiamorpholinyl sulfoxide, 

thiamorpholinyl sulfone, 1 ,3-dioxolane and tetrahydro- 1, 1-dioxothienyl, triazolyl, 
triazinyl, and the like. The tenn *'diazapine" refers to a heterocyclo having at least 
one seven atom ring with two nitrogen atoms in said seven atom ring. 

Exemplary bicyclic heterocychc groups include indolyl, benzothiazolyl, 
10 benzoxazolyl, benzodioxolyl, benzothienyl, quinucUdinyl, quinolinyl, 
I tetra-hydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl, 
benzofuryl, chromonyl, coumarinyl, benzopyranyl, cionoUnyl, quinoxalinyl, 
indazolyl, pyrrolopyridyl, furopyridinyl (such as furo[2,3-c]pyridinyl, 
furo[3,2-b]pyridinyl] or furo[2,3-b]pyridinyl), dihydroisoindolyl, dihydroquinazolinyl 
15 (such as 3,4-dihydro-4-oxo-quinazolinyl), tetrahydroquinolinyl and the like. 

Exemplary tricychc heterocychc groups include carbazolyl, benzidolyl, 
phenanthrolinyl, acridinyl, phenanthridinyl, xanthenyl and the Uke. 

The term "heteroaryl" refers to aromatic heterocychc groups. 

Exemplary heteroaryl groups include pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, 
20 isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl, furyl, thienyl, oxadiazolyl, pyridinyl, 
pyrazinyl, pyrimidinyl, pyridazinyl, triazolyl, triazinyl, and the like. 

When reference is made to specifically-named heterocyclo, such as 1,2,3,4- 
tetrahydroquinoline, triazaspirodecane, morphohne, piperidine, pyrroUdine, thienyl, 
oxazole, and diazapine, and so forth, these rings may have one or more substituents as 
25 defined above for heterocyclo groups. 

The term '"unsaturated ring" includes partially or fiilly unsaturated and 
aromatic rings. When reference is made to an unsaturated heterocyclo, this means at 
least one ring of the heterocyclo is unsaturated (partially or fully), z.e., in a bicyclic or 
tricychc heterocyclo, only one ring of the heterocyclo need be at least partially 
30 unsaturated to comprise an unsaturated heterocyclo as defined herein. 
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Included within compounds of fonnula © are those compounds where A and 
B compnse carbon to define pyrrole-based compounds; where A is nitrogen and B is 
carbon to define pyrazole-based compounds; and where A is carbon and B is nitrogen 
to define imidazole-based compounds, as further defined below. One skiUed in the 
field may make appropriate selections to provide stable compounds. 

rroIe-BasBii r ompounds 

Compounds of formula (D include pyixole-based compounds usefial as 
camiabmoid receptor modulators having fonnula (H), and pharmaceutically- 
3 acceptable salts thereof: 




in which 



(H) 



one of R5 and the group -C(=0)NR,R, is attached to atom C-2 and the other 
of R5 and the group -C(=0)NR,R2 is attached to atom C-3 of the 
pyrrole ring; 

Ri and R2 are independently selected from hydrogen, alkyl, substituted alkyl 

heterocycloalkyl, cycloalkyl, aryl, and heterocyclo; or R^ together with R^ 
forms a heterocyclo; or R. and R5 form a heterocyclo and R^ is hydrogen 
alkyl. substituted alkyl, heterocycloalkyl, cycloalkyl. aryl, or heterocyclo- 
hydrogen, alkyl. substituted alkyl. heterx^cycloalkyl. alkenyl, substituted alkenyl 
alkynyl. substituted alkynyl. atyl, heterocyclo, or alkoxy, or fonns a 
heterocyclo with : 

4a' 

R4a and R,, are (i) selected from hydrogen, alkyl. substituted alkyl. heterocycloalkyl 
alkenyl. substituted alkenyl, alkynyl. substituted alkynyl. aryl. heterocyclo' 
hydroxy, alkoxy. amino, aminoalkyl. cyano. halogen, alkylamide' 
NRsC(=0)R,, and S(0)„R,o; or (ii) taken together form a fased six-membered 
aryl or heteroaryl having three or four Rs; 
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R5 is hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, 
alkynyl, substituted alkynyl, alkoxy, aryl, or heterocyclo; or R5 is taken 
together with R2 to form a heterocyclo; 

Re at each occurrence is selected independently of each other Re from hydrogen, alkyl, 
5 substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

aryl, cycloalkyl, substituted aryl, heterocyclo, hydroxy, alkoxy, amino, 
aminoalkyl, cyano, halogen, alkylamide, nitro, NR8C(=0)R9, S(0)uRio, - 
C(=0)R8, -CO2R8, -S(0)2NR8Rio. -C(=0)N(R8)0(R9), -C(=0)NR8R9, and - 
OC(=0)Rio; or one group Re forms a heterocyclo with R3 and each other Re is 
10 selected from hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, 

alkynyl, substituted alkynyl, aryl, cycloalkyl, substituted aryl, heterocyclo, 
hydroxy, alkoxy, amino, aminoalkyl, cyano, halogen, alkylamide, nitro, 
NR8C(=0)R9, S(0)„Rio. -C(=0)R8, -CO2R8, -S(0)2NR8Rio. 

C(=0)N(R8)0(R9), -C(=0)NR8R9, and -OC(=0)Rio; 

15 Rs and R9 at each occurrence independent of each other Rs and R9 are selected from 

hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted 
alkenyl, alkynyl, substituted alkynyl, cycloalkyl, aryl, and heterocyclo; or Rs 
and R9 taken together form a three-to-eight membered heterocyclo; or Rs 
together with Rio forms a three-to-eight membered heterocyclo; and 

20 Rio at each occurrence independent of each other Rio is selected from alkyl, 

substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, and 
substituted alkynyl, or forms a heterocyclo with Rs, and w is 0, 1, 2 or 3. 

Accordingly, included within compoimds of formula (II) are cannabinoid 
25 receptor modulators comprising 2-carboxamide and 3-carboxamide pyrroles, e.g., 
compounds having formula (Ha) or (lib), and pharmaceutically-acceptable salts 
thereof: 

o 
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wherein 

Ri and R2 are (i) independently selected from hydrogen, alkyl, substituted alkyl, 

heterocycloalkyl, aryl, cycloalkyl, and heterocyclo; or (ii) taken together form 
5 a heterocyclo that is unsaturated or selected from optionally-substituted 

1,2,3,4-tetrahydroquinoline, triazaspirodecane, morpholine, piperidine, 
pyrrolidine, and diazapine; 
R3is hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, 
alkynyl, substituted alkynyl, aryl, or heterocyclo; 
10 and R4b are independently selected from hydrogen, alkyl, substituted alkyl, 

heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
aryl, heterocyclo, hydroxy, alkoxy, amino, aminoalkyl, cyano, halogen, 
alkylamide, NR8C(=0)R9, and S(0)„Rio; 
R5 is hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, 
15 alkynyl, substituted alkyny, alkoxy, aryl, or heterocyclo; and 

Rio is alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, 
or substituted alkynyl, and w is 0, 1, 2 or 3. 

With respect to compounds of formulae (Ha) and (lib) useftil as cannabinoid 
receptor modulators, 3-carboxamide pyrroles are preferred. Additionally, 

20 advantageously Rj is alkyl, substituted alkyl, heterocycloalkyl, aryl, cycloalkyl, or 
heterocyclo, and R^ is hydrogen or C^.galkyl. R^is preferably heterocycloalkyl 
(particularly morpholinylethyl), and R^^ and R^^axc hydrogen, halogen, lower alkyl, or 
alkoxy (more preferably Ci-salkoxy, OPh, or OBn). Also preferred are those 
carboxamide pyrroles where R, is -CHRj^jg, wherein R^^and R,,are selected from 

25 substituted alkyl, -C02(alkyl), and alkylamide, or where R^, and R^g together form a 
cycloalkyl, an aryl, or a heterocyclo wherein said heterocyclo has sulfur or at least one 
of nitrogen and oxygen as its heteroatom(s). 

Further included within compounds of formula (II) are compounds comprising 
bicycUc or tricyclic ringed systems having formula (He) or (lid), and 
30 pharmaceutically-acceptable salts thereof: 
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wherein J, L, M and Q are carbon or nitrogen, provided t±iat only one of J, L, 
M and Q is nitrogen; 

5 Ri, R2, R3, R5 and R^ are as defined above for compounds of formula (H), 

provided that when R3 forms a ring with one of Re, Q is carbon and R2 is selected 
independently of R5; and h is 3 or 4, 

In compounds of formula (II), particularly (lie) and (Ild), when Ri and R2 
together form a heterocyclo ring, advantageously said ring is imsaturated or is 
10 selected from optionally-substituted 1,2,3,4-tetrahydroquinoline, triazaspirodecane, 
morpholine, piperidine, pyrrolidine, and diazapine. When Ri and R2 independently 
comprise heterocyclo, advantageously said heterocyclo has as its heteroatom or 

m 

heteroatonas either (i) sulfur or, (ii) at least one of nitrogen and oxygen. For example, 
Ri and R2 may independently comprise pyridine, pyrazole, inoidazole, tetrazole, 
15 oxazole, oxadiazole, thiophene, morpholine, and so forth. Advantageously, R5 is not 
phenyl when attached to atom C-3 and at least one Re is alkoxy (preferably O-Ci. 
salkyl, OPh, or OBn), and two Re groups are not simultaneously selected from amino 
and aminoalkyl. 

Further included within compounds of formula (He) and (lid) are compounds 
20 comprising tricyclic ringed systems having formula (He) or (Ilf), respectively, and 
pharmaceutically-acceptable salts thereof: 
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wherein J, L, M, and Q are carbon or nitrogen, provided that only one of J, L, 
M and Q is niti^ogen; Ri, R2, R3, R5, Re, Rg, R9 and Rio are as defined above for 
compounds of formula (Ila) and (lib); R12 and R15 selected independently of each 
other are hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted 

5 alkenyl, alkynyl, substituted alkynyl, aryl, heterocyclo, hydroxy, alkoxy, amino, 
aminoalkyl, cyano, halogen, alkylamide, nitro, NR8C(=0)R9, S(0)uRio, keto (=0), - 
C(=0)R8, -CO2R8, -S(0)2NR8Rio. -C(=0)N(R8)0(R9), -C(=0)NRsR9, or -OC(=0)Rio; 
i is 2 or 3; and jf is 2 or 4. In compounds of formula (IT), including (Ha) through (He), 
as they appear the groups J, L, M, and Q are preferably carbon; preferably Ri is 

0 substituted alkyl and R2 is hydrogen or Ci.salkyl; R3 and Ri2 are -(CH2)n-Z or ^O- 
(CH2)n-Z, wherein Z is CH3, CO2H, amino, aminoalkyl, alkylamide, alkoxy, 

■ 

heterocyclo, aryl, or cycloalkyl, and n is 1 or 2; R5 and R15 are hydrogen, halogen, 
methoxy, or lower alkyl; and each Rs is hydrogen, alkoxy, lower alkyl, or halogen. 
More preferably, R3 and R12 are morpholinylCi-salkyL 

Pvrazole-Based Compounds 

Included within compounds of formula (1) are pyrazole-based compounds 
useful as cannabinoid receptor modulators having formula (III), and 
pharmaceutically-acceptable salts thereof: 

o 



Ri and R2 are (i) independently selected fi:om hydrogen, alkyl, substituted alkyl, 

heterocycloalkyl, cycloalkyl, aryl, and heterocyclo; or (ii) taken together form 
a heterocyclo; 

R3 is hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, 
alkynyl, substituted alkynyl, cycloalkyl, aryl, heterocyclo, or alkoxy; or forms 
a heterocyclo with R^^; 

R4a and R4b are (i) selected from hydrogen, alkyl, substituted alkyl, heterocycloalkyl, 
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, heterocyclo. 




(ID) 



in which 
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hydroxy, alkoxy, amino, aminoalkyl, cyano, halogen, alkylamide, 
NR8C(=0)R9, and S(0)uRio; or (ii) taken together form a fused six-membered 
aryl or heteroaryl having three or four Rg; 
Re at each occurrence is selected independently of each other Re from hydrogen, alkyl, 
5 substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

aryl, cycloalkyl, substituted aryl, heterocyclo, hydroxy, alkoxy, amino, 
aminoalkyl, cyano, halogen, alkylamide, nitro, NR8C(=0)R9, S(0)uRio. - 
C(=0)R8, -CO2R8, -S(0)2NR8Rio. -C(=0)N(R8)0(R9), -C(=0)NR8R9, and - 
OC(=0)Rio; or one group Re forms a heterocyclo with R3 and each other Re is 

10 selected from hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, 

alkynyl, substituted alkynyl, aryl, cycloalkyl, substituted aryl, heterocyclo, 
hydroxy, alkoxy, amino, aminoalkyl, cyano, halogen, alkylamide, nitro, 
NR8C(=0)R9, S(0)uRio, -C(=0)R8, -COaRs, -S(0)2NR8Ria 
C(=0)N(R8)0(R9), -C(=0)NR8R9, and -OC(=0)Rio; 

15 R8 and R9 at each occurrence independent of each other are selected from hydrogen, 

alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, 
substituted alkynyl, cycloalkyl, aryl, and heterocyclo; or R8 and R9 taken 
together form a three-to-eight membered heterocyclo; or Rs together with Rio 
forms a three-to-eight membered heterocyclo; and 

20 Rio is selected from alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted 

alkenyl, alkynyl, and substituted alkynyl, and m is 0, 1, 2 or 3. 



Included within compounds of formula (IQ) are compounds comprising 
bicychc ringed systems having formula (Dla): 

25 




(Hla) 



wherein J, L, M and Q are carbon or nitrogen provided that only one of J, L, 
M and Q is nitrogen; Ri, R2, Rs, R9, and Rio are as defined above for compounds of 
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formula (m); R3 is hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, 
substituted alkenyl, alkynyl, substituted alkynyl, aryl, heterocyclo, or alkoxy; Re at 
each occurrence is selected independently of each other from hydrogen, alkyl, 
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, 
5 cycloalkyl, substituted aryl, heterocyclo, hydroxy, alkoxy, amino, aminoalkyl, cyano, 
halogen, alkylamide, nitro, NR8C(=0)R9, S(0)„Rio, -C(=0)R8, -C02R«, - 
S(0)2NR8Rio, -C(=0)N(R8)0(R9), -C(=0)NR8R9, and -OC(=0)Rio; and is 3 or 4. 

Advantageously, in compounds of formula (IQa), J, L, M, and Q are carbon. 

10 In compounds of formula (UT) and (Ula), when Ri and R2 together form a heterocyclo 
ring, advantageously said ring is imsaturated or is selected from optionally-substituted 
1,2,3,4-tetrahydroquinoline, triazaspirodecane, moipholine, piperidine, pyrrolidine, 
and diazapine; when Ri and R2 independently comprise heterocyclo, said heterocyclo 
has as its heteroatom or heteroatoms either (i) sulfur or, (ii) at least one of nitrogen 

15 and oxygen; and two Re groups are not simultaneously selected from amino and 

amino alkyl. Preferably, Ri is substituted alkyl, and R2 is hydrogen or Ci-salkyl; R3 
is morpholinyl Ci-salkyi; R5 and R15 are hydrogen, halogen, methoxy, or lower alkyl; 
and each Re is selected from hydrogen, alkoxy, lower alkyl, or halogen. 

20 Also included within compounds of formula (III) are compounds comprising 

bicyclic ringed systems having formula (IHb): 



o 




(mb) 



25 wherein Ri, R2. Rjb, Rs, R9» and Rio are as defined above for compoxmds of 

formula (III); and Ri2is selected from hydrogen, alkyl, substituted alkyl, 
heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, 
cycloalkyl, substituted aryl, heterocyclo, hydroxy, alkoxy, amino, aminoalkyl, cyano, 
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halogen, alkylamide, nitro, NR8C(=0)R9, S(0)uRio. -C(=0)R8, -COaRg, - 
S(0)2NRsRio, -C(=0)N(Rs)0(R9), -C(=0)NR8R9, and -OC(=0)Rio. Preferably, Risis 
(CH2)n"-Z, wherein Z is CH3, CO2H, amino, aniinoalkyl, alkylanodde, alkoxy, aryl, 
cycloalkyl, or heterocyclo (preferably morpholinyl), and n is 1 or 2. 



Tmidazo le-Based Compounds 

Also included within compounds of formula (I) are imidazole-based 
compounds having formula (IV), or pharmaceutically-acceptable salts thereof: 




NR1R2 



10 "3 (IV) 

in which f^^* 
Ri and R2 are independentiy selected from hydrogen, alkyl, substituted alkyl, 

heterocycloalkyl, aryl, cycloalkyl, and heterocyclo; or taken together form a 

heterocyclo; 

15 R3ishydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alk 

alkynyl, substituted alkynyl, cycloalkyl, aryl, or heterocyclo; 
R4 is hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, 
alkynyl, substituted alkynyl, aryl, heterocyclo, hydroxy, alkoxy, amino, 
aminoalkyl, cyano, halogen, alkylamide, NR8C(=0)R9, or S(0)uRio; 
20 R5 is hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, 

alkynyl, substituted alkynyl, alkoxy, aryl, or heteroaryl; and 
Rio is alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, 
or substituted alkynyl, and m is 0, 1, 2 or 3. 

25 In compoimds of formula (IV), advantageously Ri is substituted alkyl (more 

preferably CHRnRig, as defined herein); R2 is hydrogen or Ci-salkyi; R3 is -(CH2)n-Z, 
wherein Z is CH3, CO2H, amino, aminoalkyl, alkylamide, alkoxy, aryl, cycloalkyl, or 
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heterocyclo (preferably moipholinyl), and n is 1 or 2; and R4 and R5 are hydrogen, 
halogen, methoxy, or lower alkyl. 

When reference is made herein to conapounds of formula (I), such reference 
includes compounds of formulae (IT), (IH) and (IV). Compoimds of formula (I) 

5 include salts, prodmgs and solvates. The temi "salt(s)" as employed herein denotes 
acidic and/or basic salts formed with inorganic and/or organic acids and bases. 
Zwitterions (intemal or inner salts) are included within the term "salt(s)" as used 
herein (and may be formed, for example, where the R substituents comprise an acid 
moiety such as a carboxyl group). Also included herein are quatemary ammonium 

0 salts such as alkylammonium salts. Pharmaceutically acceptable (i.e., non-toxic, 
physiologically acceptable) salts are preferred, although other salts are contemplated 
as within the scope of the invention as they may be useful, for example, in isolation or 
purification steps employed during preparation. Salts of the compounds of the 
formula (I) may be formed, for example, by reacting a compound of formula (I) with 

5 an amount of acid or base, such as an equivalent amount, in a medium such as one in 
which the salt precipitates or in an aqueous medium followed by lyophilization. 

Exemplary acid addition salts include acetates (such as those formed with 
acetic acid or txihaloacetic acid, for example, trifluoroacetic acid), adipates, alginates, 
ascorbates, aspartates, benzoates, benzenesulfonates, bisulfates, borates, butyrates, 

0 citrates, camphorates, camphorsulfonates, cyclopentanepropionates, digluconates, 
dodecylsulfates, ethanesulfonates, fumarates, glucoheptanoates, glycerophosphates, 
hemisulfates, heptanoates, hexanoates, hydrochlorides, hydrobromides, hydroiodides, 
2-hydroxyethanesulfonates, lactates, maleates, methanesulfonates, 
2-naphthalenesulfonates, nicotinates, nitrates, oxalates, pectinates, persulfates, 

5 3-phenylpropionates, phosphates, picrates, pivalates, propionates, salicylates, 
succinates, sulfates (such as those formed with sulfuric acid), sxilfonates (such as 
those mentioned herein), tartrates, thiocyanates, toluenesulfonates, undecanoates, and 
the like. 

Exemplary basic salts (formed, for example, where the R substituents 
[) comprise an acidic moiety such as a carboxyl group) include ammonium salts, alkali 
metal salts such as sodium, lithium, and potassium salts, alkaline earth metal salts 
such as calcium and magnesium salts, salts with organic bases (for example, organic 
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amines) such as benzathines, dicyclohexylamines, hydrabamines, 
N-methyl-D-glucamines, N-methyl-D-glucamides, t-butyl ainines, and salts with 
amino acids such as arginine, lysine and the like. The basic nitrogen-containing 
groups may be quatemized with agents such as lower alkyl halides (eg, methyl, ethyl, 
5 propyl, and butyl chlorides, bromides and iodides), dialkyl sulfates (e.g. dimethyl, 
diethyl, dibutyl, and diamyl sulfates), long chain halides {e.g. decyl, lauryl, myristyl 
and stearyl chlorides, bromides and iodides), aralkyl halides {e.g. benzyl and 
phenethyl bromides), and others. 

Prodrags and solvates of the compounds of the invention are also 
10 contemplated herein. The term "prodrag" as employed herein denotes a compound 
which, upon administration to a subject, undergoes chemical conversion by metaboUc 
or chemical processes to yield a compound of the formula (I), or a salt and/or solvate 
thereof. Solvates of the compounds of formula (I) are preferably hydrates. 

All stereoisomers of the present compounds, such as those which may exist 
15 due to asymmetric carbons on the R substituents of the compound of formula (I), 

including enantiomeric and diastereomeric forms, are contemplated within the scope 
of this invention. Individual stereoisomers of the compounds of the invention may, 
for example, be substantially free of other isomers, or may be adnoixed, for example, 
as racemates or with all other, or other selected, stereoisomers. The chiral centers of 
the present invention can have the S or R configuration as defined by the lUPAC 
1974 Reconomendations. 

According to the invention, cannabinoid receptor modulators, including 
compounds of formula (1), are typically employed as part of a pharmaceutical 
coniposition including a pharmaceutically-acceptable carrier for treating respiratory 
and/or non-respiratory diseases. The pharmaceutical compositions comprising at least 
one cannabinoid receptor modulator for treating respiratory disease and/or comprising 
compounds of formula (1), may be formulated, for example, by employing 
conventional solid or hquid vehicles or diluents, as well as pharmaceutical additives 
of a type appropriate to the mode of desired administration (for example, excipients, 
binders, preservatives, stabilizers, flavors, etc.) according to techniques such as those 
well known in the art of pharmaceutical formulation. 
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The cannabinoid receptor modulators for treating respiratory disease and/or 
conq)ounds of formula (I) may be administered by any suitable means, for example, 
orally, such as in the form of tablets, capsules, granules or powders; sublingually; 
buccally; parenterally, such as by subcutaneous, intravenous, intramuscular, or 
; intrastemal injection or infusion techniques (e.g., as sterile injectable aqueous or 
non-aqueous solutions or suspensions); nasally, such as by inhalation spray; topically, 
such as in the form of a cream or ointment; or rectally, such as in the form of 
suppositories; and in dosage unit formulations containing non-toxic, 
phaimaceutically-acceptable vehicles or diluents. The cannabinoid receptor 
modulators may, for example, be administered in a form suitable for immediate 
release or extended release. Immediate release or extended release may be achieved 
by the use of suitable pharmaceutical compositions comprising the cannabinoid 
receptor modulators, or, particularly in the case of extended release, by the use of 
devices such as subcutaneous implants or osmotic pumps. The cannabinoid receptor 
15 modulators may also be administered in the form of liposomes. 

Exemplary compositions for oral administration include suspensions which 
may contain, for example, microcrystaUine cellulose for imparting bulk, alginic acid 
or sodium alginate as a suspending agent, methylcellulose as a viscosity enhancer, and 
sweeteners or flavoring agents such as those known in the art; and immediate release 
20 tablets which may contain, for example, microcrystaUine cellulose, dicalcium 

phosphate, starch, magnesium stearate and/pr lactose and/or other excipients, binders, 
extenders, disintegrants, diluents and lubricants such as those known in the art. The 
cannabinoid receptor modulators, including those for treating respiratory disease 
and/or compounds of formula (I), may also be deUvered through the oral cavity by 
25 subungual and/or buccal administration. Molded tablets, compressed tablets or 
freeze-dried tablets are exemplary forms which may be used. Exemplary 
compositions mclude those formulating the cannabinoid receptor modulators with fast 
dissolving diluents such as mannitol, lactose, sucrose and/or cyclodextrins. Also 
included in such formulations may be high molecular weight excipients such as 
30 ceUuloses (avicel) or polyethylene glycols (PEG). Such formulations may also 

mclude an excipient to aid mucosal adhesion such as hydroxy propyl cellulose (HPC), 
hydroxy propyl methyl cellulose (HPMC), sodium carboxy methyl cellulose (SCMC), 
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maleic anhydride copolymer (e.g., Gantrez), and agents to control release such as 
polyacrylic copolymer (e.g., Carbopol 934). Lubricants, gUdants, flavors, coloring 
agents and stabihzers may also be added for ease of fabrication and use. 

Exemplary compositions for nasal aerosol or inhalation administration include 
5 solutions in saline which may contain, for example, benzyl alcohol or other suitable 
preservatives, absorption promoters to enhance bioavailabiUty, and/or other 
solubiUzing or dispersing agents such as those known in the art. 

Exemplary compositions for parenteral administration include injectable 
solutions or suspensions which may contain, for example, suitable non-toxic, 
10 parenterally acceptable diluents or solvents, such as mannitol, 1,3-butanediol, water. 
Ringer's solution, an isotonic sodium chloride solution, or other suitable dispersing or 
wetting and suspending agents, including synthetic mono- or diglycerides, and fatty 
acids, including oleic acid. 

Exemplary compositions for rectal administration iaclude suppositories which 
15 may contain, for example, a suitable non-irritating excipient, such as cocoa butter, 
synthetic glyceride esters or polyethylene glycols, which are sohd at ordinary 
temperatures, but hquef y and/or dissolve in the rectal cavity to release the drug- 
Exemplary compositions for topical administration include a topical carrier 
such as Plastibase (mineral oil gelled with polyethylene). 

20 The effective amount of a compound employed in the present invention may 

be determined by one of ordinary skill in the art, and includes exemplary dosage 
amounts for an adult human of from about 0. 1 to 100 mg/kg of body weight of active 
compound per day, which may be administered in a single dose or in the form of 
individual divided doses, such as from 1 to 4 times per day. It will be understood that 

25 the specific dose level and frequency of dosage for any particular subject may be 

varied and will depend upon a variety of factors includiug the activity of the specific 
compound employed, the metabolic stabiUty and length of action of that compound, ' 
the species, age, body weight, general health, sex and diet of the subject, the mode 
and time of administration, rate of excretion, dmg combination, and severity of the 

30 particular condition. Preferred subjects for treatment include animals, most preferably 
mammalian species Such as hvimans, and domestic animals such as dogs, cats and the 
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like, subject to inflanmatory, immunological, or respiratory cell-associated diseases 
and disorders. 

Preferred Compounds 

5 Particularly preferred compounds of the invention are compounds of formula 

(I) represented by the following structures: 




wherein: 

Ri and R2 are independently selected from hydrogen, alkyl, substituted alkyl, 

heterocycloalkyl, cycloalkyl, aryl, or heterocyclo having at its heteroatom or 
heteratoms either sulfur or at least one of nitrogen and oxygen; or taken 
15 together form a heterocyclo that is unsaturated or selected from optionally- 

substituted 1,23,4-tetrahydroquinoline, triazaspirodecane, morpholine, 
piperidine, pyrrolidine, and diazapine; 
R3 and R12 are -(CH2)n"Z or -©-(CHaVZ; 

R4, R4a, R4b and R6 at each occurrence are selected from hydrogen, halogen, Ci-ealkyl, 
20 cyano, nitro, hydroxy, alkoxy, and phenyl; 

R5 is hydrogen, methyl, or ethyl; 

R6a is hydrogen or ORs, wherein Rg is hydrogen, Ci.6alkyl, aryl, or arylalkyl; 
Ri5 is hydrogen, halogen, or alkyl; 
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Z is CH3, CO2H, amino, aminoalkyl, alkylamide, alkoxy, heterocyclo, aryl, or 
cycloalkyl, • 

his 4; 
i is 3; and 
5 n is 1 or 2. 



More preferred compounds are those represented by the above-referenced 
structures, wherein 

10 Ri is substituted alkyl or forms a heterocyclo with R2 that is imsaturated or selected 

from optionally-substituted 1,2,3,4-tetrahydroquinoline, triazaspirodecane, 
morpholine, piperidine, pyrrolidine, and diazapine; 
R2 is hydrogen, methyl, ethyl, or propyl, or forms a heterocyclo with Ri that is 
unsaturated or selected from optionally-substituted 1,2,3,4- 
15 tetrahydroquinoline, triazaspirodecane, morpholine, piperidine, pyrrolidine, 

and diazapine; 
R3 and R12 are -(CH2)n-Z; 

R4, R4a, R4b and R^ at each occurrence are selected from hydrogen, halogen, Ci^alkyl, 
hydroxy, and alkoxy; 
20 R5 is hydrogen or methyl; 

R6a is hydrogen or ORs, wherem Rg is hydrogen, Ci^alkyl, aryl, or arylalkyl; 

Ri5 is hydrogen, halogen, or Ci-2alkyl; 

Z is heterocyclo; 

nis 1 or 2; 
25 h is 4; and 

i is 3. 

Further preferred compoimds are those represented by the above-preferred 
structures, wherein . 

30 Ri is -CHR17R18; 

R2 is hydrogen or methyl; 

R3 and Ri2 are (CH2)n-niorpliolinyl; 
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R4, R4a, R4b and Re at each occurrence are selected from hydrogen, C^alkyl, hydroxy, 

and alkoxy; 
R5 is hydrogen or methyl; 

R6a is hydrogen or ORg, wherein Rg is hydrogen, Ci-salkyi, phenyl, or benzyl; 
5 Ri5 is hydrogen, halogen, or Ci-4alkyl; 

Ri7 and Ris are (i) selected independently from hydrogen and -(CH2)s-(CR2iR22)v- 
(CH2)t-W; or (il) R17 and Ris together form cycloalkyl, aryl, or heterocyclo 
having as its heteroatom or heteroatoms sulfur or at least one of oxygen and 
nitrogen; 

10 W at each occurrence is selected independently from CH3, alkylamide, aminoalkyl, 

alkylthio, alkoxy, hydroxy, cyano, -CO2RX9, -C(=0)Ri9, -C(=0)N(Ri9)0(R2o), 
-NRi9(C=O)R20, aryl, cycloalkyl, and heterocyclo having as its heteroatom or 
heteroatoms sulfur or at least one of oxygen and nitrogen; 
Ri9 and R20 are selected from hydrogen, alkyl, substituted alkyl, heterocycloalkyl, 

15 alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, aryl, and 

heterocyclo; 

R21 and R22 are hydrogen, alkyl, hydroxy, or hydroxyalkyl; 
h is 4; 
i is 3; 
20 n is 1 or 2; 

s and ^ are 0, 1 or 2; and 
V is 0 or 1. 

Also preferred are compounds as unmediately defined above where Rn and 
25 R18 are (i) -(CH2)s-W, wherein W at each occurrence is selected from -CH3, Ci. 
4alkylthio, Ci-4alkoxy, hydroxy, -CO2H, -COzCwalkyI, -C(=0)N(Ci^alkyl)2, - 
C(=0)NH(Ci^alkyl), -C(=0)NH(cycloalkyl), -C(=0)H, -C(=0)NH2, -C(=0)Ci- 
4alkyl, -C(=0)N(Ci^alkyl)0(Ci^alkyl), -NH(C=0)Ci.4alkyl, -N(Ci^alkyl)(aryl), - 
NH(C=0)aryl, phenyl, imidazole, biphenyl, pyridine, pyrrolidine, thiophene, 
30 pyrazole, imidazole, tetrazole, oxazole, oxadiazole, and napthyl, wherein said group 
W is optionally substituted with one to four groups selected from Ci^sikyl hydroxy, 
halogen, Ci^alkoxy, trifluoromethyl, amino, acetylamino, heterocyclo, benzyl, or 
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aryl; or (ii) taken together form a three-to-eight membered cycloalkyl or bicycloalkyl 
optionally substituted with one to four groups selected from Ci^alkyl, Ci-4alkoxy, 
aryl, cycloalkyl, and heterocyclo- 

5 Methods of Preparation 

Compounds of formula (I), cannabinoid receptor modulators illustrated in the 
Examples hereinafter, and intermediates for use in preparing the compounds of 
formula (I), may be prepared using the methods illustrated in the following Schemes 
A through N. Schemes A and B and G through J show schemes for preparing 

10 compounds of formula (I); schemes C through F show methods for preparing 
compounds useful as cannabinoid receptor modulators and as intermediates in 
preparing compounds of formula (I); schemes K through M describe in more detail 
inventive processes claimed herein for preparing compounds of formula (I); and 
scheme N illustrates a general procedure for Pd catalyzed indole cyclizations useful in 

15 preparing compounds of formula (I). For all of the schemes and compotmds, the 

groups A, B, J, L, M, Q, Ri-Re, Ri5, and Ri6, are as described above for a compound 
of formula I, unless otherwise indicated. Suitable selections may be made by one 
skilled in the field of appropriate groups for each of the groups X, R*, R\ R", Ra, Rb 
or other groups generally referenced in these schemes. Solvents, temperatures, 
. 20 pressures, and other reaction conditions also may readily be selected by one of 

ordinary skill in the art. All documents cited are incorporated herein by reference in 
their entirety, and abbreviations that appear hereinafter are used in these schemes for 
ease of reference. Starting materials are commercially available or can be readily 
prepared by one of ordinary skill in the art. 

25 The methods described herein may be carried out with starting materials 

and/or reagents in solution or alternatively, where appropriate, with one or more 
starting materials or reagents boimd to a soUd support {see (1) Thompson, L. A. and 
EUman, J. A., Chemical Reviews . 96, pp. 555-600 (1996); (2) Teirett, N. K., et ah 
Tetrahedron , 51, pp. 8135-8173 (1995); (3) Gallop, M. A. etal, Joumal of Medicinal 

30 Chemistrv , 37, 1233-1251 (1994); (4) Gordon, E. M. et al, Joumal of Medicinal 

Chemistrv. 37, pp. 1385-1401 (1994); (5) Balkenhohl, F., etal, An^ewandte Chemie 
Intemational Edition m English. 35, pp. 2288-2337 (1996); (6) Balkenhohl, F. et al, 
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An pewandte Chemie. 108, pp. 2436-2487 (1996); and (7) Sofia, M. J., Drags. 
Discovery Today . 1, pp. 27-34 (1996)}. 

Scheme A 



O g___TM 
-l^OR* l)base/X-R3^ ^OH 

. >A ForRgisnotH ^n'^^JRj), 

N X= halogen - | 

2) Saponification R3 ^ ' 



(1) 



O 

Amide bond_ 

coupUng *" N CRs)f 

HNR1R2 I 

R3 (I) 



Starting compound (1), wherein A and B are nitrogen or carbon and R* is a 
carboxyl protecting group such as alkyl or arylalkyl, can be treated with a base and an 
alkylating agent Exemplary bases include LX)A, K2CO3, sodium hydride, and 
sodium/potassium hexamethyldisilazide, and exemplary alkylating agents include 

10 R3X where X is a leaviug group, such as a halogen or a triflate, and R3 is preferably 
alkyl, arylalkyl, cycloalkylalkyl, or heterocycloalkyl. Saponification with an aqueous 
base such as liOH then gives compound (2). 

Compoimd (2) may be reacted with an amine using reaction conditions weU 
known in the art for peptide bond synthesis {see, for example, Bodanszky and 

15 Bodanszky, The Practice o f Pe ptide Chemistry , Springer-Verlag (1984); Bodanszky, 
Princi ples of Peptide Synthesis. Springer-Verlag (1984)} to give a compound of 
formula (I). Exemplary reagents for activating the carboxyl group of compound (2) 
for reacting witii the amine mclude BOP chloride, BOP reagent, HATU, 
carbodiunides such as DCC and EDC, either alone or in combination with a 

20 hydroxybenzotriazole. 

Alternatively, compound (1) can be isolated and then treated with an 
appropriate amine in a nonprotic solvent such as THF or DMF in tiie presence of base. 
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10 



for example, an organic base such as TEA, DIPEA, DBU, or sodiuro/potassium 
hexamethyldisilazide, or an inorganic base such as sodium, potassium or cesium 
carbonate or sodium or potassium hydride. 

Alternatively, compound (2) may be prepared, for example, by reaction 
with thionyl chloride or oxalyl chloride, followed by subsequent reaction with an 
amine to provide a compound of formula (I). 

Compound (1) is commercially available or may be readily prepared by one 
skilled in the field, or where A and B are carbon may be prepared as described below 
in Scheme J. 



Scheme B 



OR* 



5)f (1) 



o 



l)Saponification (Rdg^ 

^ ^ >^ 



2) amide bond 
coupling, NR1R2 (i) 



Amide boad 

coupling 

HNRiRa 



O 



NRxR^ 



N^R5)f _ 
I ^ (T) 

R3 



Starting compound (1) can be saponified followed by treatment with an 
15 amine under standard amide bond forming conditions (described above in Scheme A) 
to give compound (4). Treatment of compotmd (4) with a suitable base and an 
alkylating agent R3X (as described above for Scheme A) gives a compound of 
formula (I). 



20 
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O 



(R6)h, , 
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1) Boc, heat 

2) s-BuLi, 
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> NO2 ^Q^ NO; 
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DRj-CHaNOz 
base 

2) AcoO, base 

3) H^d/C 



(8) 



1) (MeO)2-R5CNMe2 

2) Pd/C/H2 




o 

base, n 

Cl^''^OR* 



or 



1) ClCOCCl3 

2) KOH, MeOR* 



(9) 



L' 
II 

M 



VV-R 



H 
(10) 



Schemes C and D set forth methods for preparing pyrrole-based fused 
heterocylic compounds (10) which may be used as starting materials (1) in Schemes 
A and B, where two R4 groups form a fused ring. These compounds (10) may be 
used to form compounds of formula (1). Alternatively, compounds of formula (10) 
may be used in Scheme H, below, to form compounds of formula (lb) or (Ic). 
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Compound (9) can be prepared alternatively from compomids (5), (6), (7) 
or (8) as follows: 

(i) from compound (5) by treatment with beta ketocblorosulfides and a base 
such as TEA followed by desulfurization iising raney nickel (Gassman et a L Journal 

5 of the American Chemical Society , Vol. 96, pp. 5512-5517 (1974); 

(ii) from compound (6) by treatment with an aniline protecting group such 
as Boc followed by treatment with an organolithium such as sec-BuLi and an o- 
methyl hydroxamate; 

(iii) from compound (7) by treatment with a nitroalkane followed by 
10 acetylation and hydrogenation; or 

(iv) from compound (8) by treatment with an alkylamide dimethyl acetal 
(such as N,N-dmiethyl acetamide dimethyl acetal) followed by hydrogenation. 

Compound (9) can be converted to compound (10) by treatment with a 
base such as methyl magnesium bromide and an alkyl chloroformate such as ethyl 
15 chloroformate. 

Alternatively, compound (9) can be converted to compound (10) by 
treatment with trichloromethyl acid chloride and base such as collidine followed by 
conversion to an alkyl ester with an alkoxide (such as KOH) and an alcohol (such as 
MeOH). 



20 



Scheme D 



(R6)h S-OR* 



"^'^ v^ry- 



2)P(OMe)3,A Q 

Q NO2 



H 



(7) (10) 

As an altemative to scheme C, compound (10) can be prepared directly 
from compound (7) by treatment with a Wittig reagent such as (ii) followed by 
reduction/cyclization. 



25 
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Scheme E 
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(X = CI, Br, OTs) 
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Schemes E and F describe methods for preparing pyrazole-based compoxmds 
(17), which may used to make compounds of formula (J) in accordance with the 
methods of Schemes A and B. 
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Compoiind (17) can be prepared from compound (11) or compound (12), e.g., 
via base-catalyzed hydrolysis of either compound (15) or compound (16). 

Compound (11) can be converted to compound (14) via a one-carbon 
extension sequence (e.g., carboxylation with base and a suitable agent followed by an 
5 amide bond coupling). Compound (14) can be converted to compound (15) upon 
treatment with a nitroso agent, such as sodium nitrite or tert-hutyl nitrite. Compound 
12 can be converted to compound (16) under the same conditions. 

Compound (12) can be prepared from compound (11) or compoxmd (13), i.e., 
from compound (11) via a one-carbon extension sequence (carboxylation with base 
10 and a suitable agent) or from compound (13) via a two-carbon extension sequence 
(alkylation with base and a suitable agent). 



Scheme F 



h(R6) 




1) NaOH 

2) H2SO4 



(18) 
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(19) 



(R6)h- 



COC02H 



Q NHNH2 
(20) 



(R6)h- 




(17) 



15 Alternatively to Scheme E, compound (17) can be prepared from compound 

(18) as shown in Scheme F, Le., by conversion of compound (18) to compound (19) 
via base-catalyzed ting opening followed by diazotization, reduction of compound 

(19) to compound (20), and ring closure of compound (20) to give compound (17). 
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Compounds of formula (la) wherein A is nitrogen or carbon can be prepared 
from compound (21) as shown in Scheme G. Compound (21) can be N-protected and 
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unmasked (removal of O-benzyl or O-methyl) to give compound (22). O-alkylation 
' of compound (22) gives compound (23). 

Compound (23) can be converted to compound (25) directly via a three-step 
sequence: a) reaction with a suitable amine; b) removal of N-protecting group; and c) 
5 cyclization under Mitsunobu conditions. "Mitsunobu conditions" are known in the 
field and defined in Oyo Mitsunobu, ''The Use of Diethyl Azodicarboxylate and 
Triphenylphosphine in Synthesis and Transformation of Natural Products'\ Synthesis 
(1981), pp 1-28, which is incorporated herein by reference. Alternatively, compound 
(23) can be converted to compound (25) via compound (24), treatment of 
10 compound (23) with a suitable amine followed by mesylation of alcohol moiety gives 
compound (24), and removal of the N-protecting group of compound (24) followed 
by ring closure gives compound (25). • 

Base-catalyzed hydrolysis of compound (25) followed by an anoide bond 
coupling reaction with a suitable amine provides compoimd of formula (la). 



15 



Scheme H 



(R6)h ^ 1) Saponification (Re)^ , 
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Scheme H describes the preparation of compounds of formula (Ic) starting 
with compounds of formula (10) {see Scheme C), and the methods of Schemes A and 
20 B. Gompoimd (10) can be saponified followed by treatment with an amine under 
standard amide bond forming conditions (described in Scheme A) to give a compound 
(lb), also a compound of formula (I). Compound (Ic) can be prepared from 
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compound (lb) by treatment with an organolitbium (such as n-Buli) followed by an 
aldehyde derivative R2CHO, followed by treatment with an aqueous acid such as HCl 
isee. e.g., Clark, R. D. et al. Journal of Medicinal Chemistry . Vol. 36 (1993), pp. 
2645-2657) ("Clark"). 

5 

Scheme I 
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10 



Scheme I illustrates methods for preparing compounds of formulae (le), 
(If), and (Ig) from compound (Id). Compound (le) can be prepared from compound 
(Id) by treatment with NCS or SELECTFLUOR™. Compound (If) can be prepared 
from compound (Id) by treatment with NBS. Compound (Ig) can be prepared from 
compound (If) by treatment with an organolithium (such as t-BuLi) followed by 
treatment with an alkyl halide RieX or tosyl cyanide (TsCN). 

Compound (Id) can be prepared from Scheme H, wherein R15 is hydrogen. 



15 
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Scheme J 
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Scheme J describes the formulation of compomids of formula (Ih) and (H). 
Compound (28) can be prepared by heating a mixture compound (26) and (27). 
Compound (1) can be prepared from compound (28) by treatment with a palladium 
catalyst such as Pd(PPh3)4, an inorganic base such as K2CO3, and an aryl halide such 
as mesitylene bromide {see, e.g., Aoyagi, et aL Tetrahedron Letters , 37, 9203-9206 
(1996)}. Compound (1) can be saponified followed by treatment with an amine under 
standard amide bond forming conditions (described above in Scheme A) to give a 
compound of formula (Ih). Compound of foriiiula (li) can bie prepared from 
compound (Ih) by treatment with an organolithimri (such as n-butyllithium) followed 
by an aldehyde derivative R5CHO followed by treatment with an aqueous acid such as 
HCl (see, e.g Clark, cited above in Scheme H). 
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5 Scheme K describes an inventive process for making compounds of formula 

(Ij). . Compound (7a) may be produced by reacting compound (7) {see Scheme C) 
with a nitro alkyl under appropriate conditions such as in the presence of a halide salt 
{e.g. potassiimi fluoride) and a crown ether {fi.g. 18-crown-6). 

Compound (7a) can be converted to a leaving group such as with acetic 
10 anhydride in sodium acetate and a fluoride-containing agent such as KF in the 
presence of 18-crown-6 to give a compound (7b). 

Compound (7b) can be reduced under standard hydrogenation conditions {e.g. 
Ha/Pd/C) in a suitable solvent such as EtOH/AcOH/EtOAc to provide compound (9). 
Compound (9) can be tireated with Ra-halide in the presence of a base such as 
15 NaOH and a suitable solvent such as DMSO to form a compound of formula (29). 
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Compound (29) can be treated with trihaloacetyl halide {e.g. where the halide 
is chloride) to give compound (30). In the case where R3 does not comprise a basic 
substituent, a suitable base such as coUidine and a suitable solvent such as DCE are 
necessary to give compoimd (30). In the case where R3 contains a basic substituent, 
5 addition of an extemal base such as collidine is not needed. 

Compound (30) can be treated with an appropriate amine in the presence of a 
suitable base to form amides of formula (Ij). Alternatively, compound (30) can be 
hydrolyzed to the carboxylate using a base such as NaOH followed by standard amide 
bond coupling methods known in the art to form compoimds of formula (Ij). 

10 

Scheme L 




15 Scheme L shows an inventive process for preparing compounds of formula 

(Ik), wherein A is nitrogen or CR5 as defined herein. 

The process comprises subjecting a compound (31) to alkylation {e.g. with 
(R)-(+)-glycidol under standard Mitsunobu conditions (DEAD, PhsP)} to give 
compound (32). Altematively, compound (31) can be reacted with (R)-(-)- 

20 epichalohydrin in base to give compound (32). 
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Compound (32) undergoes ring opening in the presence of a nucleophile Rn- 
Xi (or Rii-Xi-H where H is hydrogen) wherein Rn is selected from alkylene, 
substituted alkylene, alkenylene, substituted ajJcenylene, cycloalkyl, aryl, and 
heterocyclo, and Xi (or Xi-H) is any nucleophile which can ring open an epoxide 
5 including, but not hmited to alcohols, amines, thiols, azides and carbon nucleophiles 

to give compound (33). 

Compound (33) can undergo cyclization imder Mitsunobu conditions (DEAD, 
PPhs) to give compound (34). Alternatively, compound (33) can be treated with a 
sulfonyl halide to provide a sulfonate which can cyclize to form compound (34). 
10 Compound (34) can be treated with trihaloacetyl halide (e.g. trichloroacetyl 

chloride) under elevated temperatures (preferably from about 40 to 120''C) to give 
compound (35). 

Compound (35) can be hydrolyzed under basic conditions to give compound 
(36). Compound (36) can be coupled to an amine using standard amide bond 
15 coupling techniques (EDC/HOBT or acid chloride) to give compounds of formula 
(Ik). 

Scheme M 
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Scheme M shows an inventive process fox making compounds of formulae (II) 
and (Im). 

The process comprises reacting compound (37) with an alkyl lithium and 
5 carbon dioxide to form compound (38). 

Compound (38) is reacted with a dialkyl amine under standard amide bond 
conditions (such as EDCI, HOBt) to form compound (39). 

Compound (39) is treated with a nitrite such as NaNOa in aqueous acid (such 
as acetic acid) at elevated temperatures (preferably from about 50 to 140^C) to give 
: 10 compound of formula (H). 

Compound of formula (R) is treated with Ra-halide in the presence of a base 
such as sodium hydride to give a compound of formula (Im), wherein R3 is other than 
hydrogen. 

Compound of formula (Im) is hydrolyzed under aqueous basic conditions to 
15 form compound (41). 

Compoimd (41) is coupled to an amine under standard amide bond coupling 
conditions (e.g. EDC/HOBT or acid chloride) to provide compounds of formula (In). 



Scheme N 



20 
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Scheme N shows a general procedure for Pd-catalyzed indole cyclizations that 
can be used to make compounds of formula (lo) or cannabinoid receptor modulators 
or intermediates (45) for making compounds of formula (I). 
5 A mixture of ortho-halo aniline (42) and beta-keto ester (43 a) or amide (43b) 

(1 .2 equiv) are heated with azeotropic removal of water in the presence of an acid 
catalyst for 24 h to give enamides (44a) or (44b). 

Pd-catalyzed cycHzation of enanaides (44a) or (44b) is carried out using 10-20 
mole % Pd and 21-42 mole % phosphine Ugand to give compounds (45) or 
10 compounds of formula (lo). Tri-ortho tolyl phosphine is the preferred ligand. 
Isolation of the indoles can be performed by column chromatography. 

Utility 

Applicants have discovered that modulators to the cannabinoid receptor are 
effective for treating respiratory diseases. Respiratory diseases for which cannabinoid 

15 receptor modulators are useful include but are not limited to chronic pulmonary 

obstructive disorder, emphysema, asthma, and bronchitis. Such cannabinoid receptor 
modulators include each of the compounds described in the examples herein, 
including compounds of formula (1), as well as those compounds described Examples 
1-2, 14-16, and 67-71 herein. Applicants' discovery that cannabinoid receptor 

20 modulators are useful for treating respiratory diseases also pertains to cannabinoid 
receptor modulators previously identified as effective for other uses, such as 
cannabinoid receptor modulators described in European Patent Documents Nos. BP 
0570920 and EP 0444451; International PubUcations Nos. WO 97/29079, WO 
99/02499, WO 98/41519, and WO 9412466; U.S. Patent Nos. 4,371,720, U.S. 

25 5,081,122, U.S. 5,292,736, and U.S. 5,013,387; and French Patent No. FR 2735774. 

Applicants also have discovered a group of novel cannabinoid receptor 
modulators of formula (I) usefiil for treating any cannabinoid-receptor mediated 
diseases, including the respiratory diseases referenced above and non-respiratory 
diseases. Exemplary non-respiratory cannabinoid receptor-mediated diseases include 
30 transplant rejection, rheumatoid arthritis, multiple sclerosis, inflammatory bowel 
disease, lupus, graft v. host disease, T-cell mediated hypersensitivity disease, 
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psoriasis, Hashimoto's thyroiditis, Guillain-Barre syndrome, cancer, contact 
dermatitis, allergic rhinitis, and ischemic or reperfusion injury. 

The compounds employed in the present invention for treatment of 
respiratory or non-respiratory diseases stimulate inhibitory pathways in cells, 
5 particularly in leukocytes, lung epithelial cells, or both, and are thus useful in treating 
such diseases. As used with reference to the utilities described herein, the term 
"treating" or "treatment" encompasses prevention, partial alleviation, or cure of the 
disease or disorder. ''Leukocyte activation" is defined herein as any or all of cell 
proliferation, cytokine production, adhesion protein expression, and production of 
10 inflammatory mediators. *TEpithelial cell activation" is defined herein as the 

production of any or all of mucins, cytokines, chemokines, and adhesion protein 
expression. 

For example, CB2 receptor modulators are useful in treating a number of 
diseases mentioned above (for example, the treatment of inflammatory diseases), 
15 since CB2 receptor modulators prevent monocyte/macrophage activation and the 
release of inflanunatory cytokines. The treatment of leukocyte-mediated diseases is 
one particularly preferred embodiment of the present invention through use of the 
compounds of fomiula (I). Compoimds which selectively inhibit leukocjrte activation 
and proliferation are preferred. 

20 In addition, CB receptor modulators are useful in treating respiratory 

disorders. Such compounds block the activation of lung epithelial cells by moeties 
such as allergic agents, inflammatory cytokines or smoke, thereby limiting release of 
mucin, cytokines, and chemokines. Another preferred embodiment of the present 
invention comprises use of novel carmabinoid receptor modulator compounds to treat 

25 respiratory disease wherein the compounds selectively inhibit lung epithelial cell 
activation. 

The cannabinoid receptor modulators for treating respiratory disease or non- 
respiratory diseases in accordance with the present invention may be used with other 
therapeutic agents such as those described below. Such other therapeutic agent(s) 
30 may be administered prior to, simultaneously with, or following the administration of 
the cannabinoid receptor modulators in accordance with the invention. 
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Exemplary of such other therapeutic agents which may be used in 
combination with cannabinoid receptor modulators include the following: 
cyclosporins {e.g., cyclosporin A). CTLA4-Ig, antibodies such as anti-ICAM-3, anti- 
IL-2 receptor (Anti-Tac), anti-CD45RB, anti-CD2, anti-CD3 (OKT-3), anti-CD4, 
> anti-CD80. anti-CD86. monoclonal antibody OKT3, agents blocking the interaction 
between CD40 and gp39, such as antibodies specific for CD40 and/or gp39 (i.e.. 
CD154), fusion proteins constructed from CD40 and gp39 (CD40Ig and CD8gp39), 
inhibitors, such as nuclear translocation inhibitors, of NP-kappa B function, such as' 
deoxyspergualin (DSG), non-steroidal antiinflammatory drugs (NSADDs) such as 
ibuprofen, steroids such as prednisone or dexamethasone. gold compounds, 
antiproliferative agents such as methotrexate, FK506 (tacrolimus, Prograf), 
mycophenolate mofetil, cytotoxic dmgs such as azathiprine and cyclophosphamide. 
TNF-a inhibitors such as tenidap, anti-TNF antibodies or soluble TNF receptor such 
as etanercept (Enbrel). rapamycin (sirolimus or Rapamune), leflunomide (Arava), and 
cycIooxygenase-2 (COX-2) mhibitors such as celecoxib (Celebrex) and rofecoxib 
(Vioxx). or derivatives thereof, anticytokines such as antilL-4 or JLA receptor fusion 
proteins and PDE 4 inhibitors such as Ariflo, and the PTK inhibitors disclosed in the 
foUowing U.S. Patent Applications, incorporated herein by reference in their entirety- 
Serial No. 09/097,338, filed 6/15/98; Serial No. 09/094,797, fried 6/15/98; Serial No. 
09/173,413. fQed 10/15/98; and Serial No. 09/262,525, filed 3/4/99. See also the 
following documents and references cited therein and incorporated herein by 
reference: HoUenbaugh, D., EtAl. "Cleavable CD40Ig Fusion Proteins and tire 
Binding to Sgp39", J. Tmmiinol Methods (Netherlands), 188(1 ), pp. 1-7 (Dec 15 
1995); HoUenbaugh, D.. et al. "The Hwnan T Cell Antigen Gp39. A Member oftixe 
TNF Gene Family. Is a Ligandfor the CD40 Receptor: Egression of a Soluble Form 
ofGp39 with B Cell Co-Stimulatory Activity" , EMBOJ (England), 11(12), pp. 4313- 
4321 (Dec 1992); andMoreland. L.W. etal, "Treatment of Rheufnatoid Arthritis with 
a Recombinant Human Tumor Necrosis Factor Receptor (P75 ).Fc Fusion Protein," 
New England J. of Medicme, 337(3), pp. 141-147 (1997). 

The above other therapeutic agents, when employed in combination with the 
compounds of the present mvention. may be used, for example, in those amounts 
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indicated in the Physicians' Desk Reference (PDR) or as otherwise determined by one 
of ordinary skill in the art. 

Use of the compounds of the present invention as encompassed by formula (I) 
in treating leukocyte activation-associated disorders is exemplified by, but is not 
5 limited to, treating a range of disorders such as: transplant (such as organ transplant, 
acute transplant, xenotransplant or heterograft or homograft (such as is employed in 
bum treatment)) rejection; protection from ischemic or reperfusion injury such as 
ischemic or reperfusion injury incurred during organ transplantation, myocardial 
infarction, stroke or other causes; transplantation tolerance induction; arthritis (such 

10 as rheumatoid arthritis, psoriatic arthritis or osteoarthritis); multiple sclerosis; 

respiratory and pulmonary diseases including but not limited to chronic obstructive 
pulmonary disease (COPD), emphysema, bronchitis, and acute respiratory distress 
syndrome (ARDS); inflammatory bowel disease, including ulcerative coUtis and 
Crohn's disease; lupus (systemic lupus erythematosis); graft vs. host disease; T-cell 

15 mediated hypersensitivity diseases, including contact hypersensitivity, delayed-type 
hypersensitivity, and gluten-sensitive enteropathy (Celiac disease); psorieisis; contact 
dermatitis (including that due to poison ivy); Hashimoto's thyroiditis; Sjogren's 
sjmdrome; Autoimmune Hyperthyroidism, such as Graves' Disease; Addison's 
disease (autoitnmune disease of the adrenal glands); Autoimmune polyglandular 

20 disease (also known as autoimmune polyglandular s5^drome); autoimmune alopecia; 
pernicious anemia; vitihgo; autoimmune hypopituatarism; Guillain-Barre syndrome; 
other autoimmune diseases; glomeralonephritis; serum sickness; uticaria; allergic 
diseases such as respiratory allergies (asthma, hayfever, allergic rhinitis) or skin 
allergies; scleracierma; mycosis fungoides; acute inflammatory and respiratory 

25 responses (such as acute respiratory distress syndrome and ishchenciia/reperfusion 
injury); dermatomyositis; alopecia areata; chronic actinic dermatitis; eczema; 
Behcet's disease; Pustulosis palmoplanteris; Pyoderma gangrenum; Sezary's 
syndrome; atopic dermatitis; systemic schlef osis; and morphea. The term "leukocyte 
activation-associated" or *leukocyte-activation mediated" disease as used herein 

30 includes each of the above referenced diseases or disorders. In a particular 

embodiment, the compounds of the present invention axe useful for treating the 
aforementioned exemplary disorders irrespective of their etiology. The combined 
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activity of the pxesent compounds towards monocytes, macrophages, T-cells, etc. may 
be useful in treating any of the above-mentioned disorders. 

Camiabinoid receptors are important in the regulation of Fc gamma receptor 
responses of monocytes and macrophages. Compounds of the present invention 
nihibit the Fc gamma dependent production of TNF alpha in human 
monocytes/macrophages. Tko abiUty to inhibit Fc gamma receptor dependent 
monocyte and macrophage responses results in additional anti-inflammatory activity 
for the present compounds. This activity is especially of value, for example in 
treatmg mflammatory diseases such as arthritis or inflammatory bowel disease In 
particular, the present compounds are useful for treating autoimmmie 
glomemlonephritis and other instances of glomerulonephritis induced by deposition 

of _ complexes in the kidney that trigger Fc gamma receptor responses leading 
to kidney damage. 

Camiabinoid receptors are expressed on lung epithelial cells. These cells are 
responsible for the secretion of mucins and inflammatory cytoldnes/chemoMnes in the 
lung and are thus intricately involved in the generation and progression of respiratory 
diseases. Camiabinoid receptor modulators regulate both the spontaneous and the 
stimulated production of botH mucins and cytokines. Thus, such compounds are 
useful m treating respiratory and pulmonary diseases including, COPD, ARBS and 
20 bronchitis. 

Cannabinoid receptors may be expressed on gut epithelial cells and hence 
regulate cytokine and mucin production and may be of cUnical use in treating 
mflammatory diseases related to the gut. Cannabinoid receptors are also expressed on 
lymphocytes, a subset of leukocytes. Thus, cannabinoid receptor modulators wiU 
inhibit B and T-cell activation, proliferation and differentiation. lHus, such 
compounds will be useful in treating autoimmmie diseases that involve either 
antibody or ceU mediated responses such as multiple sclerosis and lupus. 

In addition, cannabinoid receptors regulate the Fc epsilon receptor and 

chemokineinduceddegranulationofmastcellsandbasophils. These play important 
roles in asthma, aUergic rhinitis, and otiier allergic disease. Fc epsilon receptors are 
Stimulated by IgE-antigen complexes. Compounds of the present invention inhibit tiie 
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Fc epsilon induced degranulation responses, including the basophil cell line, RBL. 
The ability to inhibit Fc epsilon receptor dependent mast cell and basophil responses 
results in additional anti-inflammatory and anti-allergic activity for the present 
compounds. In particular, the present compounds are useful for treating asthma, 
5 allergic rhinitis, and other instances of allergic disease. 

Membrane Binding Assay Usin2 Hunian CBl or CB2 

The following assay has been carried out using the human cannabinoid 
receptor expressed in CHO cells. 

Radioactive tracer label (WIN 55,212-2 Mesylate [5,7-3H] for CB2, CP55,940 

^ J 

10 for CBl) and test compound are incubated together in a 96-weU tissue culture plate. 
All reagents are dissolved or resuspended in binding buffer (lOmM HEPES, pH 7.4, 
ImM EDTA, 5mM MgCla, 0.3% BSA). The reaction is initiated by the addition of 
membranes (50 ug) from CHO-Kl cells expressing either CBl or CB2). The plates 
are incubated 2 hours with shaking at room temperature and the reaction is harvested 

15 on a Wallac Filtermat B with 7 wash cycles using wash buffer (lOmM HBPES, pH 
7.4, 0. 1 % BSA). The filter is counted in a Betaplate scintillation counter to ascertain 
the caonabinoid inhibitory activity of the test compound (activity inversely 
proportional to the amount of labeled WIN-55212-2 incorporated). Routinely the 
radiolabel was used at a concentration of 10 nM but the exact concentration of 

20 reagents and the amount of label can be varied as needed. 

This assay is advantageous as it can be conducted in a 96-well format that is 
readily automated. Different labeled cannabinoid ligands can be substituted into the 
assay. The recombinant cannabinoid receptors may be obtained from commercial 
sources and can be expressed in CHO or insect cell culture (Spodoptera fi^ugiperda 
25 cells). 

Cell assays 

(1) Monocvte/Macrophage cytokine production 

Freshly isolated hviman monocj^es, or the human monoc3^c cell line THP-1, 
are incubated at 1 x 10^ cells /ml in RPMI 1640 media containing 10%FBS with the 
30 test compound for 30 minutes and then stimulated by the addition of either 
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Hpopolysaccharide (LPS) or innnune complexes aC). Cells are incubated for 6 h at 
37°C at which time the cell supematants are removed and assayed for cytokmes 
(TNF, IL-ip, JL-6, IL-8) using commercially available ELISA kits. The cannabinoid 
agonists inhibit the production of inflammatory cytokmes. 



5 



15 



20 



25 



30 



Acti vation of LungP.p ifh^.li^i n^^c, 

The ability of the camiabinoids to inhibit mucin, chemokine/cytokine 
production fiom lung epithelial ceUs is evaluated with human lung epithelial cell lines 
H292 and A549. Epithelial ceUs are cultured overnight in 48 well microtiter plates in 
^ complete RMPI 1650 (200 pj/well) at a density of 2 x 10^ cells/ml. The media is 
removed and replaced with fresh media. Test compounds in 50 pj isotonic buffer are 
added and incubated for 1 hour at 37°C. CeU activation is triggered by the addition 
of a stimulatory agent comprising one of EGF, smoke conditioned media, TNF-a or 
IL-ip. In tiiis assay, tiie IC50 for Win-55212.2 <20 mcM. After a desired period of 
time (e.g., 24h) the ceU supematants are removed and assayed for mucin cytokme and 
chemokines by BUS A. Hre camrabinoid agonists inhibit mucin and IL-8 production 
from lung epithelial cells. 

In addition to Win-55212-2 (described in French Patent docmnent FR 
2.735774 Al, incorporated herein), compounds of formula (]) demonstrated activity 
m tire above lung epitirelial cell assay, particularly indole and indazole-based amino 
acid esters described herein. 

(3) T cell Proliferation A ssay" 

The ability of tire cannabinoids to inhibit tire proliferation of normal hmnan 
peripheral blood T cells tirat have been stimulated to grow witii anti-CD3 plus anti- 
CD28 antibodies is evaluated. A 96 well plate is coated witir a monoclonal antibody 
to CD3 (such as G19-4), tire antibody is aUowed to bind, and tiren tire plate is washed 
The antibody bound to tire plate serves to stimulate tire cells. Normal hmnan 
peripheral blood T cells are added to tiae weUs along witir test compound plus anti- 
CD28 antibody to provide co-stimulation. After a desired period of time (e.g.. 3 
days), tire [3HJ-tirymidine is added to tire cells, and after further incubation to 'allow 
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incorporation of tJie label into newly synthesized DNA, the cells are harvested and 
counted in a scintillation counter to measure cell proliferation. 

* 

(4) Degranulation of RBL-cells 

RBL 2H3 cells are cultured overnight in complete MEM at a density of 1 x 10^ 
5 cells/ ml at 37*^C in 100 ul medivim. Test compounds in 50 lil isotonic buffer are 
added and incubated for 2 hours at 37°C. Cell degranulation is triggered by the 
addition of 25 |il DNP-BSA IgE complex (300 ng/ml DNP-BS A) and incubated an 
additional 30 min. at 3TC, Fifty jlU of the cell supernatant from each well is removed 
and placed in a second 96-well plate which contains 50|j1 of substrate solution [90 ml 
0 NAGA (hex) buffer (70 ml 0.2M NaP04, 20 ml 0.4M Citric Acid Monohydrate pH 
4.5) + 135 nildH20, 615mgp-NitrophenylN-acetylD-glucosaminide]. The 
reaction is stopped by the addition of 100 pi NAGA stop solution (0.2M Glycine, 
0.2M NaCl, 0.2M NaOH) and the plate read at 405nm on a microtiter plate reader. 
The compounds of the Examples herein show a desired activity in the assays 
5 described. 



Examples 

The following Examples illustrate embodiments of the present invention and 
are not intended to limit the scope of the claimis. 
Abbreviations 

The following abbreviations are employed hereinbefore and in the Examples: 

Ph = phenyl 

Bn = benzyl 

t-Bu = tertiary butyl 

Me = methyl 

Et = ethyl 

MeOH = methanol 

EtOH = ethanol 

EtaO = diethyl ether 

EtOAc = ethyl acetate 

Pen = pentyl 

Boc = tert-butyloxycarbonyl 

BOP chloride =bis-(2-oxo-3-oxazoUdinyl)phosphinic chloride 
Cbz = carbobenzyloxy or carbobenzoxy or benzyloxycarbonyl 
Cbz-Cl = benzyl chloroformate 
m-CPB A = meta chloroperbenzoic acid 
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hex = hexaiie(s) 

Morph = morpholine or morpholinyl 

BOP reagent = benzotriazol-l-yloxy-tris (dimethylamino) phosphonium 

hexafluorophosphate 
5 EDC or EDCI = 3-ethyl-3 ' -(dimethylaiiiino)propyl- carbodiiirdde 

EDC.HC1 = EDC hydrochloride 

DBU = l,8-diazabicyclo[5-4,0]undec-7-ene 

DCC = dicyclohexylcarbodiimide 

DCE =1,2 dichloroethane 
10 DCM= dichloromethane 

DEAD = diethyl azodicarboxylate 

DIAD = diisppropyl azodicarboxylate 

DIPEA = diisopropylethylamine 

DMA.HC1 = dimethylamine hydrochloride 
15 DMAP = 4-dimethylariunopyridiQe 

DME =1,2 dhnethoxyethaae 

DMF = dimethyl fonnamide 

DMSO = dimethyl sulfoxide 

DIBALH = dusobutyl aluminum hydride 
20 HATU = [0-(7-azabenzotriazol-l-yl)-l,l,3,3-tetramethyluronium] 

hexafluorophosphate 

HO Ac or AcOH = acetic acid 

HOBT or HOBT.H2O = 1-hydroxybenzotriazole hydrate 

HOAT= l-Hydroxy-7-azabenzotriazole 
25 LDA = lithium diisopropylamide 

NBS = N-bromosuccinimide 

NCS = N-chlorosuccinimide 

NMM = N-methyl morpholine 

TFA = trifluoroacetic acid 
30 TEA = triethylamine 

THE = tetrahydrofiaran 

CS2CO3 = cesium carbonate 

HCl = hydrochloric acid or hydrochloride 

KOH = potassium hydroxide 
35 K2CO3 = potassium carbonate 

LiAlHU = lithium aluminum hydride 

LiOH = lithium hydroxide 

n-BuLi = n-butyllithium 

t-BuLi = t-butyllithium 
40 NaCl = sodium chloride 

NaOH = sodium hydroxide 

NaHCOs = sodium bicarbonate 

Pd/C = palladium on carbon 

PhsP = triphenylphosphine 
45 Pd(OAc)2 = Palladium acetate 

Pd(Ph3P)4 = tetrakis triphenylphosphine palladium 

Ar = argon 

N2 = nitrogen 
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DI = deionized 
min = iiunute(s) 
horhr =hour(s) 
L = liter 
mL = milliliter 
|iL = microliter 
g = gram(s) 
mg = milligram(s) 
mol = moles 
mmol = millimole(s) 
meq = milliequivalent 
RT = room temperature 
ret. t. = HPLC retention time (minutes) 
sat or sat'd = saturated 
aq. = aqueous 

TLC = thin layer chromatography 
HPLC = high performance liquid chromatography 
LC/MS = high performance liquid chromatography/mass spectrometry 
MS or Mass Spec = mass spectrometry 
NMR = nuclear magnetic resonance 
mp = melting point 

HPLC Conditions 

When a letter is given in a parenthetical following the HPLC retention times, 
this reference denotes the HPCL conditions. HPLC retention times were determined 
using a linear elution gradient of mixtures of solvent A and solvent B (solvent A = 
10% MeOH/90% water/0.1% TFA and solvent B = 90% MeOH/10% water/0.1% 
TFA) where the gradient begins with 100% solvent A and increases in a linear rate to 
100% solvent B over the specified total elution time. All products were detected 
using a UV detector at a wavelength of 220 nm. 

Condition A: YMC S5 ODS 4.6 mm x 50 nam Ballistic chromatography 
coluDMi with a 4 minute total gradient elution time and a flow rate of 4 mL/minute. 

Condition B: YMC S5 Pro 4.6 mm x 33 nam Balhstic chromatography 
colunm with a 2 minute total gradient elution time and a flow rate of 5 mL/minute. 

Condition C: YMC S5 Turbopak Pro 4.6 mm x 33 mm Ballistic 
chromatography column with a 2 minute total gradient elution time and a flow rate of 
5 mL/minute. 
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Condition D: YMC ODSA 5u CI 8 4.6 mm x 50 mm Ballistic 
chromatography column with a 4 minute total gradient elution time and a flow rate of 
4 roL/minute. 

Condition E: YMC S5 Turbopak Pro 4.6 imn x 33 mm Ballistic chromato- 
5 graphy column with a 2 minute total gradient elution time and a flow rate of 4 
mL/minute. 

Tables 

In the tables, stractures are provided for the compounds of the examples. In 
some instances a nitrogen atom may be shown bonded to two groups; since nitrogen 
10 has a valency of three, it should be understood in those instances that the nitrogen 
group is also bonded to a hydrogen atom. A bond extending from a ring or chain may 
denote a methyl group, as reflected by the compound names. 



Example 1 

1^ 5-pentyloxy-6-methoxyindole-2-carboxylic acid 

H3C(H2C)40. 

^J^J^iJ OH 




A. iV-phenylsulfonyl 5-benzyloxy-6-methoxyindole 
20 A solution of 5-benzyloxy-6-methoxyindole (990 mg, 3.9 mmol) in DMF (3 

mL) was added to a solution of NaH (234 mg, 5.9 mmol, 60% in oil) in DMF (1 mL) 
at 0°C. The ice bath was removed, and the reaction mixture allowed to stir at RT for 
30 min. The reaction flask was cooled to 0°C and PhSOaCl (0.6 mL, 4.7 mmol) was 
added via syringe. The ice bath was removed and the reaction mixture stirred at RT 
25 for 24 h. Water (25 mL) was added and the aqueous layer extracted with EtaO (4x50 
mL). The combined organic extracts were washed with brine, dried over Na2S04, 
filtered and concentrated in vacuo to give an oil. The residue was purified by column 
chromatography (25% then 40% EtOAc/hex) to furnish iV-phenylsulfonyl 5- 
benzyloxy-6-methoxyindole as a crystalline solid (1.38 g, 90% yield). 



30 



B . Ethyl N-phenylsulfonyl 5-benzyloxy-6-methoxyindole-2-carboxylate 
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To a solution of compound A (120 mg, 0.3 mmol) in THF at -78 ""C was 
added nBiiIi dropwise (140 pJL, 0.35 nmol, 2.57M in hex), and the reaction mixture 
was stirred at O^C for 20 min. The reaction mixture was recooled to -TS^'C, ClCOaEt 
(37 [il, 0.38 mmo l) was added, and the nm:ture was stirred for 45 min and then 
5 allowed to warm to RT slowly. The reaction mixture was quenched with sat aq. 
NH4CI, diluted with water, and extracted into EtOAc (3x40 mL). The combined 
organic extracts were dried over Na2S04, filtered, and concentrated in vacuo to give 
an oil. The residue was purified by column chromatography (25% EtOAc/hex) to 
furnish the above-titied compound B as a yellow glass which was used directly in the 
10 next step. 

C. Ethyl N-phenylsulfonyl 5-hydroxy-6-methoxyindole-2-carboxylate 
Hydrogenolysis of Compound B in 1/1 MeOH/EtOAc with 10% Pd-C/ Ha 

balloon followed by column chromatography (50% EtO Ac/hex) furnished the above- 
15 titled compound C (77 mg, 58% yield). 

D . Ethyl A/-phenylsulfonyl 5-pentyloxy-6-methoxyindole-2-carboxylate 
To a solution of compound C (38 mg, 0.17 nunol), K2CO3 (36 mg, 0.27 mmol) 

in DMF (2 mL) was added 1-bromopentane (27 |il, 0.21 mmol), and the reaction was 
20 heated at 65 ""C for 18h. Another 30 jiL of 1-bromopentane was added, and the 

reaction was heated to 85°C for another 18h, The reaction was cooled, poured into 
water (10 mL) and extracted with EtaO (3x50 mL). The combined organic extracts 
were dried over MgS04, filtered, and concentrated in vacuo to give an oil. The 
residue was purified by column chromatography (10% EtOAc/hex) to furnish the 
25 above-tided compound D as a white crystalline sohd (36 mg, 73% yield). 



E. 5-Pentyloxy-6-methoxyindole-2-carboxylate 
Treatment of ethyl N-phenylsulfonyl 5-pentyloxy-6-methoxyindole-2- 
carboxylate (Compound D) with 3 N NaOH (0.3 mL) in EtOH (2 mL) at reflux for 24 
30 h followed by the usual workup (as oudined above) afforded 5-pentyloxy-6- 
methoxyindole-2-carboxylic acid. 
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Example 2 

l-[2-(MorphoUno)ethyl]-5-methoxy-2-indolecarboxylate 




5 A. l-[2-(Moipholino)ethyl]-5-niethoxy-2-indolecarboxylate methyl ester 

A solution of methyl 5-methoxy-2-indolecarboxylate (36 mg, 0.17 irnnol) and 
N-(2-chloroethyl)morpholme.HCl (39 mg, 0.21 mmol) in DMF (2 mL) at 0°C was 
added to NaH (18 mg, 0.44 mmol, 60% in oil) in one portion. The ice bath was 
removed and the reaction mixture allowed to stir for 1 h at RT and then at 65 ""C for 16 
10 h. Water (2 mL) was added and the mixture was partitioned between EtOAc and 
water. Upon extraction with EtOAc (3x25 ml), the combined organic extracts were 
dried over Na2S04, filtered, and concentrated in vacuo. The residue was purified by 
column chromatography (25% then 50% EtO Ac/hex) to furnish the above-titled 
compound A as a white solid (32 ing, 58% yield). 

15 

B. l-[2-(Morpholino)ethyl]-5-methoxy-2-indolecarboxylate 
The methyl ester from step A (31.2 mg, 0.4 namol) was stirred in a ndxture of 
3N NaOH (0.5 mL) and EtOH (3 mL) for 20 h, acidified with cone. HCl/ pH 7.0 
buffer, and extracted into EtOAc. The combined extracts were dried over Na^SO^, 
20 filtered, and concentrated in vacuo to yield the compound of Example 2. 



Examples 3-12 
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The following procedure was used to prepare the compounds of Examples 3- 
12 having formula fflo), wherein the values for R^^, R^c and are as shown in Table 1 
below. 

General Procedure 

5 To a solution of carboxylic acid (0.54 mmol), L-phenylalanine methyl ester 

(118 mg, 0.54 mmol), EDC (120 mg, 0.6 nunol), HOBT (82 mg, 0.6 mmol) m DCM 
(5 mL) was added DIPEA (280 |iL, 1.6 mmol), and the reaction mixture was stirred at 
RT for 7h. The reaction mixture was poured into DCM (50 mL) and washed with . 
water (15mL). The organic layer was dried over Na2S04, filtered, and concentrated in 

10 vacuo. The residue was purified by colunm chromatography (25% then 40% then 
50% EtO Ac/hex) to furnish the appropriate amide. 



TABLE 1 



EX. 
NO 




R6c 


R3 


COMPOUND NAME 

- 


DATA 

MS (M+BD 
and BDPLC 
ret. t 

(min). and 


3 


OMe 


OPen 


H 


N-[[6-Methoxy-5-(pentyloxy)- 
lH-indol-2-yl]carbonyl]-L- 
phenylalanine methyl ester 


438.2/ 
4.36 (A) 


4 


H 


OMe 


H 


N-[(5-Methoxy-lH-indol-2- 
yl)carbonyl] -L-phenylalanine 
methyl ester 


352.2/3.02 
(A) 


5 


OBn 


OMe 


H 


N-[[5-.Methoxy-6" 
(phenylmethoxy)-lH-indol-2- 
yl]carbonyl]-L-phenylalanine 
methyl ester 


459.3/3.39 
(A) 


6 


H 


OPen 


H 


N"[[5-(Pentyloxy)-lH-indol-2- 
yl]carbonyl]-L-phenylalanine 
methyl ester 


409.3/4.47 
(A) 


7 


OPen 


OMe 


H 


N-[[5-Methoxy-6-(pentyloxy)- 
lH-mdol-2-yl]carbonyl]-L- 
phenylalanine methyl ester 


439.3/4.24 
(A) 


8 


H 


OMe 


0 


N-[[5-Methoxy- 1 -[2-(4- 
morpholinyl)ethyl] - lH-ind61«'2- 
yl]carbonyl] -L-phenylalanine 
methyl ester 


465.3^.98 
(A) 


9 


OMe 


H 


H 


N-[(6-Methoxy- lH-indol-2- 
yl)carbonyl]-L-phenylalanine 
methyl ester 


352.5/3.70 
(A) 



-52- 



BNSOCX^lO: <WO. 



.0158869A2J_> 



wo 01/58869 PCT/USOl/04131 



10 




±1 




IN- |_^D-1V1CL11L/Ajr 1 JJIC Lliyi- 1X1." 












indol-2-yl)carbonyl]-L- 


(A) 










phenylalanine methyl ester 





11 


OMe 


H 


>- 

0 


N-[[6-Methoxy-l-[2-(4- 
morpholinyl)ethyl]- lH-indol-2- 
yl]carbonyl] -L-phenylalanine 
methyl ester 


465.2/3.06 
(A) 


12 


H 


0 


H 


N-[[5-[2-(4- 

Morpholinyl)ethoxy]- IH-indol- 
2-yl]carbonyl] -L-phenylalanine 
methyl ester 


451.2/2.73 
(A) 



Example 13a 

1 -(4-Ethylmoipholinyl)-2-methyl-7-methoxyindole-3-carboxylic acid 



O 



5 




A, l-(2-Nitro-3-inethoxyphenyl)-2-mtropropanol 
To a 2L round-bottomed flask equipped with a magnetic stirrer and a N2 
bubbler were added 2-mtro-3-methoxybenzaldehyde (125.7 g, 0.6939 mol), 
nitroethane (73 g, 0.97 mol), 18-C-6 (18 g), isopropanol (420 mL) and KF (20 g). 
10 The mixture was stirred at RT for 16h. The solvent was removed under vacuum to 
give an oil. Isopropanol (100 mL) and water (250 mL) were added. The mixture was 
placed under vacuum to give a slurry. The slurry was stirred for Ih and filtered. The 
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cake was washed with water (4x100 mL) arid dried to give l-(2-nitro-3- 
methoxyphenyl)-2-nitropropanol as a diastereomeric mixture in a ratio of 3:2 (170.3 
g, 96% yield). NMR for major isomer (CDCI3) 5 1.38 (d, J=6.9Hz, 3H), 2.94 (s, 
IH), 3.92 (s, 3H), 4.90 (m, IH), 5.08 (d, J=8.6Hz, IH), 7.05-7.52 (m, 3H). NMR 
5 for minor isomer (CDCI3) 5 1.55 (d, J=6.9H2, 3H), 2.94 (s, IH), 4.80 (m, IH), 5.46 
(d, J=3.0Hz), 7,05-7.52 (m, 3H). 

B . l-(2-Nitro-3-methoxyphenyl)-2-nitropropene 

To a 5L three-necked round-bottomed flask equipped with a mechanical stirrer 
10 and a N2 bubbler were added l-(2-nitro-3-methoxyphenyl)-2-nitropropanol (170 g, 
0.66 mol), acetic anhydride (450 mL), 18-Crown-6 (17 g) and KF (38.25 g). The 
reaction mixture was stirred at RT for 64h, then cooled in an ice-water bath. Water 
(2250 mL) was added slowly. The resulting slurry was stirred at O'^^C for 2h and then 
filtered. The cake was washed with DI water (3x250 mL) and suction dried for 20h to 
15 give l-(2-nitro-3-methoxyphenyl)-2-nitropropene (150.7 g, 96% yield). ^H NMR 
(CDCI3) 6 2.30 (s, 3H), 3.95 (s, 3H), 6.94 (d, J=7.8Hz, IH), 7.13 (d, J=8.5Hz, IH), 
7.53 (pseudo t, J=8.1Hz, IH), 7.89 (s, IH). 

C. 2-Methyl-7-methoxyindole 

20 To a 2L hydrogenation flask were added l-(2-Nitro-3-methoxyphenyl)-2- 

nitropropene (44 g, 0.1850 mol), 10% Pd/C (4.4g, --50% water wet), EtOAc (600 
mL), acetic acid (90 mL) and absolute EtOH (75 mL). The reaction mixture was 
hydrogenated at <60 psi for 3h and then filtered. The cake was washed with EtOAc 
(3x100 mL). The filterate was concentrated to remove EtOAc and EtOH. DI water 

25 (200 mL) was then added slowly. The resulting slurry was stirred for 0.5h at RT and 
filtered. The cake was washed with 1:2 HOAC/H2O (2x30 mL) 1:4 HOAc/HaO (50 
mL), water (2x80 mL) and suction dried for 18h to give 2-methyl-7-methoxyindole 
(8.3 g, 62% yield). ^H NMR (CDCI3) 5 2.42 (s, 3H), 3.94 (s, 3H), 6.18 (pseudo t, 
J=l.lHz, IH), 6.57 (d, J=7.7Hz, IH), 6.97 (pseudo t, J=7.7Hz, IH), 7.12 (d, J=7.7Hz, 

30 IH), 8.10 (s, IH). 

D. l-[2-(4-Morpholino)ethyl)-2-methyl-3-metlioxymethyl-7-methoxyindole 
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To a stirred suspension of N-(2-chloroethyl)morpholine hydrochloride (13 g, 
0.07 mol) was added (13^2 g, 0.2 mol) m 100 mL of DMSO of 85% powdered KOH, 
After stirring for 10 minutes, the reaction mixture was heated to lOO^C aad then 
stirred at this temperature for 3-5 h. The reaction mixture was cooled to RT and 

5 diluted with 100 mL of water and 200 mL of ether. The organic layer was separated, 
and the aqueous layer was extracted with ether (2x100 mL). The organic layers were 
combined, washed with water (2x100 mL) and dried over anhydrous Na2S04 and 
filtered. The solvent was removed under reduced pressure to give the above 
compound D as a light yellow oil (13.59 g, 99% yield). NMR (CDCI3) 6 2.42 (s, 

10 3H), 2.52 (m, 4H), 2.62 (t, J=7.1Hz, 2H), 3.75 (m, 4H), 3.90 (s, 3H), 4.42 (t, J=7.1Hz, 
2H), 6.17 (s, IH), 6.55 (d, J=7.8 Hz, IH), 6.90 (dd, J=7.8, 8.0Hz, IH), 7.10 (d, 
J=8.0Hz, IH). 

E. l-[2-(4-Moii)holino)ethyl)--2-methyl-3-trichloroacetyl-7- 
15 methoxyindole hydrochloride 

To a solution of the methoxyindole from step D (13 g, 0.048 mol) in DCE 
(400 mL) was added trichloroacetyl chloride (26 g, 0.14 mol). The solution was 
refluxed for 6-8 h and then cooled to RT. The resulting slurry was filtered, washed 
20 with ether (2x100 mL) and dried to give the above-titled methoxymdole 

hydrochloride (21 g, 94% yield). ^H NMR (CDCI3) 8 2.85 (s, 3H), 2.95 (m, 2H), 3.30 
(m, 2H), 3.55(m, 2H), 4.05 (m, 5H), 4.32 (m, 2H), 5.15 (m, 2H), 6.75 (d, J=7.8Hz, 
IH), 7.15 (dd, J=7.8, 8.0Hz, IH), 7.85 (d, J=8.0Hz,lH). 



25 F. l-[(4-Morpholino)6thyl)-2-methyl-7-methoxyindole-3-carboxylic acid 

To a solution of the compound from step E (19 g, 0.048 mol) in TED? (100 
mL) was added NaOH solution (100 mL, IN, 0.1 mol). The reaction mixture was 
stirred about 1-^2 h. The resulting slurry was filtered and washed with ether 
(2x50mL). The filtrate was transferred into a separation finmel and the phases were 

30 separated. The aqueous layer was washed with ether (2x100 mL). The cake and 
aqueous layer were combined and the pH adjusted to 4 with HCl (6N). The slurry 
was filtered, washed with ether (2x100 mL), and the solid was dried to give the 
above-titled carboxylic acid (15 g, 95% yield). ^H NMR (DMSO-d6) 6 2.44 (s, 3H), 
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2.58 (s, 2H), 2.72(s, 4H), 3.56 (s, 4H), 3.90(s, 3H), 4.42 (s, 2H), 6.67 (d, J=7.8Hz, 
IH), 7.00 (dd, J=7.8, 8.0Hz, IH), 7.65 (d, J=8.0Hz, IH). 

Example 13b 
2-Methyl-3-metJioxycarbonyl-7-methoxyindole 



A. 2-Methyl-3-tiichloroacetyl-7-methoxyindole 

To a 2L round-bottomed flask equipped with a magnetic stirrer and a N2 
bubbler were added 2-methyl-7-methoxyindole (12 g, 74 mmol), acetonitrile (125 
10 mL) and colUdine (15 inL, 113 mmol). The mixture was stirred to give a solution and 
was cooled with an ice water bath. Trichloroacetyl chloride (14 mL, 1 12 mmol) was 
added. The cooling bath was removed and the reaction mixture stirred at RT for 3h. 
IN HCl (500 mL) was then added over 10 minutes. The resulting slurry was stirred at 
RT for 30 minutes and filtered. The cake was washed with DI water (3x50 mL) and 
suction dried for 17h to give 2-methyl-3-trichloroacetyl-7-methoxyindole (22.8 g, 
96% yield). NMR (CDCI3) 6 2.79 (s, 3H), 3.96 (s, 3H), 6.71 (d, J=7.9Hz, IH), 
7.19 (dd, J=7.9, 8.4Hz, IH), 7.82 (d, J=8.4Hz, IH), 8.92 (s, IH). 

B . 2-Methyl-3-methoxycarbonyl-7-methoxyindole 
To a IL round-bottomed flask equipped with a magnetic stirrer and a N2 

bubbler were added 2-methyl-3-trichloroacetyl-7-methoxyindole (22.8 g, 74.37 
mmol) and MeOH (150 naL). The mixture was stirred at RT to give a slurry. KOH 
(42.5 wt%, 2 mL) was added and the reaction stirred for 5 min. HCl (O.IN, 500 mL) 
was added dropwise. The slurry was stirred at RT for Ih and filtered. The cake was 
washed with DI water (3x30 mL) and suction dried for 18h to give 2-methyl-3- 
metiioxycarbonyl-7-methoxyindole (15.57 g, 96% yield). ^H NMR (CDCI3) 6 2.71 (s, 
3H), 3.89 (s, 3H), 3.92 (s, 3H), 6.63 (d, J=7.9Hz, IH), 7.12 (dd, J=7.9, 8.0Hz, IH), 
7.66 (d, J=8.0Hz, IH), 8.84 (s, IH). 



H3C 




5 
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Example 14 

2-Methyl-7-inethoxy-6-azaindole 




2-Methoxy-3-nitro-4-methyl pyridine (200 
dnnethylaceta..de dnnethylacetal (0.5 mL, we. heated at ISO^C for 18 h I^e 

-c.de.actio. 

Wsh 2-n.eI^lt" ' ' ^"^^r Chromatography (20% EtOAc/hex) to 



Example 1^ 

2'^Methyl.7-ben2yloxy indole 




20 



25 



A. 2-Methyl-7-hydroxy indole 
ao n^.'"', '"'■'^''-'-^°-y todole (814 5.0 ™i) cH.a. 

rj ^"^^ "^-^ 3 h. ice addea a„d .«aaio„ 

mixture diluted With water no mT ^ ti, "«^creacnon 

(3x100 «ed ov JZH: ^ '^'^^ 

puifflad via T • « •^'<°- «sid„e was 

uiyi / Hydroxy indole as an unstable solid (99% yield). 



-57- 



.0158869A2_I_> 



wo 01/58869 



PCT/USOl/04131 



B . 2-Methyl-7-benzyloxy indole 

To the compound from step A, acetone (15 mL) was added followed by benzyl 
bromide (670 pJL, 5.6 mmol) and CS2CO3 (1-8 g, 5,6 mmol) and the reaction mixture 
stirred at RT for 18 h. A second aliquot of BnBr (140 pL) and CS2CO3 (380 mg) was 

5 added and stirring continued for 24 h. The reaction mixture was poured into EtOAc 
and water, the layers were separated, and the aqueous layer was further extracted with 
EtOAc (3x50 mL). The combined organic extracts were washed with IN NaOH and 
water and dried over MgS04, filtered, and concentrated in vacuo. Purification by 
column chromatography (hexanes then 5% EtO Ac/hex) afforded 2-methyl-7- 

10 benzyloxy indole as an unstable soUd (898 mg, 81% yield). NMR impure; 238.17, 
M+H. 



A. 3-Methoxy-2(tert-butyloxy)amino]phenylacetic acid dimethyl 
acetancdde 

To a solution of 3-methoxy-2[(tert-butyloxy)amino]-phenylacetic acid (8.3 g, 
30 mmol) and EDC.HC1 (8.51 g, 44.4 mmol) were added l-hydroxybenzotriazole 
(4.80 g, (35.5 mmol) and DMA.HCl (9.7 g, 120 mmol) in 90 mL of DMF at RT. 
DIPEA (26 mL, 148 mmol) was added, and the resulting solution was stirred for 48 h. 
The reaction mixture was concentrated in vacuo and the resulting oil was dissolved in 
350 mL of DCM and washed with aqueous 1 N NaOH (3 x 125 mL), 6 % aqueous 
citric acid solution (3 x 100 mL), water (100 mL), and brine (100 mL). After drying 
over anhydrous sodium sulfate, the resulting solution was decanted and concentrated 
on a rotary evaporator to afford a reddish-orange oil as the cmde product. This 
material was dissolved in EtaO (ca 100 mL) and reconcentrated on the rotary 
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7-Methoxy-l-morpholinoethyl indazole-3-carboxyUc acid, sodium salt 

O 

y^C02' Na+ 
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evaporator yielding a yellow solid that was subsequently triturated with two 35-mL 
portions of hexanes to remove any residual DMF. The resulting soUd was dried in 
vacuo to give the above-titled compound A (7.1 g, 78% yield) as a yellow soUd. LC- 
MS (mt 309.2). 



5 



B. 7-Methoxy-3-dimethylamido indazole 

To a stirring solution of 1.3 g (4.12 mmol) of compound A in 4% aqueous 
acetic acid at 95°C was slowly added an aqueous solution of 0.85 g (12.4 mmol) of 
sodium nitiite in 1.4 mL of water over 2 h. After the addition was complete, HPLC 
10 analysis showed nearly complete consumption of the substirate. The reaction mixhjre 
was cooled to RT and concentrated on a rotary ev^orator, and the resulting solid was 
suspended in approximately 30 mL of water. The product was collected by vacuum 
filtiration and washed with water (20 mL), then dried in vacuo to afford the above- 
titled compound B (0.74 g, 82%) as a yellow soUd. 



15 



20 



C. 7-Methoxy-l-morpholinoethyl-3-dimethylamido indazole 

* 

To a RT solution of 0.55 g (2.50 mmol) of compound B and 0.75 g (5.00 
mmol) of 4-(2-chloroethyl)morpholine in 5 mL of anhydrous DMF was added 0.2 g 
(5.00 mmol) of 60% sodium hydride dispersion in two portions over 10 minutes. The 
reaction mixture was allowed to stir at RT for 14 h, tiien an additional 0.75 g (5.00 
mmol) of 4-(2-chloroetiiyl)moipholiQe was added, and the mixture was heated to 
40"'C for an additional 2 h. The mixture was aUowed to cool to RT and slowly 10 mL 
of water was added. The mixture was extiracted witii EtOAc (4 x 30 mL), and the 
combined extracts were washed with water (3x7 mL). brine (7 mL), tiien dried over 
anhydrous sodium sulfate, decanted, and concentrated in vacuo to afford a yeUow 
liquid which partiaUy solidified upon standing. This material was triturated with 
three 20-mL portions of hexanes and the remaining white soUd was dried in vacuo to 
afford 0.60 g (72%) of tiie above-tided compound C. LC-MS (M£t 333.3). 

7-Methoxy-l-morpholinoethyl indazole-3-carboxylic acid, sodium salt 
To 0. 10 g (0.301 mmol) of compound C was added 0.5 mL of 3 N aqueous 
KOH and 0.5 mL of EtOH, and the resulting solution was heated at 80°C for 16 h 



25 
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then cooled to RT and concentrated. The residue was dissolved in water (5 mL) and 
brought to a pH of 7 by addition of 1 N aqueous HCl then reconcentrated. The 
resulting residue was redissolved in water (5 mL) and made basic (pH > 10) by 
adding a few drops of 1 N aqueous NaOH. The aqueous solution was concentrated 
5 and the remaining sohd treated with toluene, the toluene was evaporated and the 
residue dissolved in methylene chloride (-10 mL). The resxilting solution was dried 
over sodium sulfate, filtered, and concentrated in vacuo to afford 0.079 g (80% yield) 
of the above-titled carboxylate salt D as a white solid. LC-MS (MlT 306,2). 



10 Examples 17-66 

General Procedure 

The compounds of Examples 17-66 as shown in Table 2 were prepared with 
the following procedure. To a solution of carboxylic acid (0.05 mmol, 15.9 mg) in 3 
ml DCE was added thionyl chloride (0.15 mmol, 18 mg). The mixture was stirred at 
15 RT under N2 for 3 h. An amine (0.1 1 nunol) in 2 ml DCE was added, the mixture was 
stirred for 2 h, and acetic anhydride (0.1 mmol) was added. After 0.5 h, the reaction 
was quenched with 0.5 N NaOH aqueous solution. The organic layer was subjected 
to cation exchange resin, the resin was washed with 20 ml MeOH, then 8 ml 2 M NH3 
m MeOH, and the basic solution was evaporated to give the following amides: 
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TABLE 2 



EX. 
NO. 


STRUCTURE 


COMPOUND NAME 


DATA 

MS 

(M+Hy 

HPLC 
ret. t 
(min) 
and 
con- 
ditions 


17 


Chiral 


7-Methoxy-2-methyl-N- 
[(lS)-l-(5-methyl-2- 

[2-(4-morpholinyl)ethyl]-lH- 
indole-3-carboxainide 


503.3/ 
3.14(A) 


18 


^- — ^ Chlral 


N-[[6-Methoxy"2-methyl-7- 
(pentyloxy)- lH-indol-3 - 
yl] carbonyl] -L-phenylalanine 
methyl ester 


453.29/ 
4.44 

(A) 


19 


Chlral 

0 


N- [ [5-.Methoxy-2-methyl- 1 - 
[2-(4-morpholmyl)ethyl]-lH- 

in<^r>1-^-vnr»iirhr4ri'\/ll-T — 

phenylalanine methyl ester 


480.36/ 
2.94 (A) 
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20 


^ Chiral 
o / o 

0 


N> [[6-Methoxy-2-methyl- 1 - 
[2-(4-moipholmyl)ethyl]-lH- 
mdol-3-yl]carbonyl]-L- 
phenylalanine methyl ester 


480.33/ 
3.09 (A) 


21 


^^^^^^^^^^ Chiial 

0 


7-Methoxy-2-methyl-N- 
[(lS)-l-(5-oxazolyl)-2- 
phenylethyl]-l-[2-(4- 
morpholinyl)ethyl]- IH- 
indole-3-carboxainide 


489.2/2. 
94(A) 


22 


>f— ^ Chira! 


7-Methoxy-2-methyl-N- 
[(lS)-l-(5-methyl-2- 
oxazolyl)-2-phenylethyl] - 1 - 
[2-(4-morpholmyl)ethyl]-lH- 


503.3/ 
3.19 (A) 


23 

• 


China) 

o /^^^ 
OCV-CHj 

Q 


N- [[7-Hydroxy-2-methyl- 1 - 
[2-(4-morpholinyl)ethyl]-lH- 
indol-3-yl]carbonyl] -L- 
phenylalaninamide 

• 


465.49/ 
2.73 (A) 


24 


IN 

MeO 

0 


N-Methoxy-N^-[[7-methoxy- 
2-methyl-l-[2-(4- 
morpholinyl)ethyl]- IH- 
mdol-3 -yl]carbonyl]-N- 
methyl-L-phenylalaiiinaiiude 

■ 


509.50/ 
3.15 (A) 
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MeO 



HJ3 



O y P"Me 



H 



;h 



a 
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N-[[2,7-DimethyH-[2-.(4- 
inorpholinyI)ethyI]-lH- 
indol-S-ylJcarbonylJ-L- 
phenylalanine methyl ester 



7-Methoxy-2-inethyl-N- 

[(IS)-l-(3-methyH,2,4- 
oxadiazol-5-yI)-2- 
phenylethyl]- 1 -[2-(4- 

morphoIinyI)ethyl]-lH- 
indoIe-3-carboxamide 



462.6/ 
3.14(A) 



503.6/ 
2.50 (A) 



27 



28 



H 



H 



H 



\\ 



Chiraf 



N-[[l-Methyl-5-(pentyloxy)- 
lH-iiidol-2-yl]carbonyl]-L- 
phenylalanine methyl ester 



2-Methyl-N-f2-(4- 

metbylphenyl)ethyl]-l -[2-(4. 
morphoIinyl)ethyl]- 1 H- 

indole-3-carboxamide 



2-Methyl-l-[2-(4- 

morpholinyl)ethyI]-N-[[4- 
( 1 ,2,3-thiadiazol-4- 

yI)phenyl]methyl]-lH- 
indole-3-carboxaimde 



333.2/ 
2.77 (A) 



406.24/ 
3.30 (B) 



462.24/ 
2.82 (B) 
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30 


I n — ^ w 

O 


2- Methyl-l-[2-(4-. 
morpholinyl)ethyl]-N-[2-(2- 
pyridin yl)ethyl] - IH-indole- 

3- carboxainide 


393.26 / 
1.41 (B) 


31 

** 

4 


^ ' Chiial 

0 


N-[[7-Methoxy-2-methyl-l- 
[2-(4-morpholinyl)ethyl]-lH- 
iadol-3-yl] carbonyl] -D- 
phenylalanine methyl ester 


480.5/ 
3.10(A) 


32 




N- [[7-Methoxy-2-methyl- 1 - 
[2-(4-morpholinyI)ethyl]- IH- 
indol-3-yl]carbonyl]-DL- 
phenylalaaine methyl ester 


480.5/ 
3.10(A) 


33 


OH 

^ 7 

H,C \_ 


N-[[7-Methoxy-2-methyl- 1 - 
[2-(4-morpholinyl)ethyl]-lH- 
indol-3-yl]carbonyl]-L- 
tyrosine methyl ester 


495.6/ 
2.66 (A) 


34 


pHg Chlral 


N-[[7-Methoxy-2-methyl- 1 - 
[2-(4-morpholinyl)ethyl] -IH- 
indol-3 -yl] carbonyl] -L- 
methioniae methyl ester 


464.6/ 
2.72 (A) 
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H3C, 




N-[[7-Methoxy-2-methyH- 
[2-(4-iiiorpholinyl)elliyl]-lH- 

indol-3-yl]carbonyl]-3- 
methyl-L-valine methyl ester 



446.7 
3.12 (A) 



N^-[[7-Methoxy-2-methyi- 1- 
[2-(4-morpholinyl)ethyl]-lH- 

mdol-3-yl]caibonyl]-N,N- 

dimethyl-L- 
phenylalaninamide 



493.4 
2.97 (A) 



N-[[7-Methoxy-2-methyl- 1 - 
[2-(4-morpholinyl)ethyl]-lH- 

indol-3-yl]carbonyl]-L- 

phenylalanine 1,1- 
dimethylethyl ester 



422.8 
3.61 (A) 



N-[[7-Methoxy-2-methyl- 1 - 
[2-(4-morpholinyl)ethyl]- IH- 
indol-3-yl]carbonyl]-L- 
phenylalanine ethyl ester 



494.4 
3.28 (A) 



(lS)-N-[l-(Hydroxyinethyl)- 
2-pheaylethyl]-2-inethyl- 1 - 
[2-(4-morpholinyl)ethyl]-lH- 

indole-3-carboxamide 



422.31 
2.60 (A) 
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40 


A — ^ ChJral 

0 


N-[[2-Methyl-l-[2-(4- 
morpliolinyl)ethyl]- IH- 
iiidol-3 -yl] carbonyl] -L- 
phenylalanine methyl ester 


450.38 
2.97 (A) 


41 

1 


O 


1 ,2 ,3 ,4-Tetr ahydro- 1 - [ [2- 
methyl-l-[2-(4- 
morpholinyl)ethyl]- IH- 
indol-3- 

yl] carbonyl] quinoline 


404.40 
3.07 (A) 


42 


^""^ Chlral 


N- [ [7-Methoxy-2-methyl- 1 - 
[2-(4-morpholinyl)ethyl] - IH- 
indol-3-yl]carbonyl] -L- 
phenylalanine methyl ester 

• 


480.39 
3.05 (A) 


43 


ClVcH3 
N 

H,C-° i 

Q 


7-Methoxy-2-methyl- 1 -[2- 
(4-niorpholinyl)ethyl]-N- 
(1,3,3-trimethyl- 
bicyclo[2.2. l]heptan-2-yl)- 
lH-indole-3-carboxainide 


455.51 

3.80 (A) 


44 


■ o 


7-Methoxy-2-methyl-3- [ 1 - 
(4-inethylphenyl)ethyl]- 1 - [2- 
(4-morpholinyl)ethyl]- IH- 
indole-3-carboxamide 


437.4 
3.26 (A) 
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45 



46 



47 



48 



49 



Ctwal 



Ha 



H 



Chim) 



H H3C 



P-Me 



-NH 



MeO 



N 



P-Me 



•NH 



s 




Chiral 



N-[l-[2-(4- 

inorpholinyl)ethyl]-lH- 
indazol-3-yl]carbonyl]-L- 
phenylalaiiiae methyl ester 



N-[[7-benzyloxy-2-methyl- 1 - 

[2-(4-morpholinyl)ethyl]-lH- 
indol-3 -yl] carbonyl] -L- 

phenylalanine methyl ester 



436.5 
(A) 



555.7 
3.60 (A) 



(cxS)-a-[[[7-Methoxy-2- 
methyM-[2>(4- 

morpholinyl)ethyl]- IH- 
indol-3-yl]carbonyl]amiQo]'- 
2-thiophenepropanoic acid 
methyl ester 



N 



486.5 
3.00 (A) 



-[[7-Methoxy-2-methyl-l - 
[2-(4-morpholinyl)ethyl]-6- 
aza- lH-indol-3-yl]carbonyl]- 
L-phenylalanine methyl ester 



N-[[7-Methoxy- 1 -[2-(4- 
morpholinyl)ethyl]-' IH- 
indazol-3-ylJcarbonyl]-L- 
phenylalanine methyl ester 



480.6 
2.58 (A) 



466.5 
(A) 
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50 1 

* 




7-Methoxy-l"[2-(4- 

morpholmyl)ethyl]-N-(l,33- 
triinethylbicyclo[2.2. l]hepta 
n-2-yl)-lH-mdazol-3- 
carboxamide 


440.6 1 
(A) 


51 




N-[[7-Methoxy- 1 - [2-(4- 
morpholinyl)ethyl]- IH- 
indazol-3-yl]carbonyl]-R- 

ainpnclallLLUC 


422.5 
(A) 


52 


H,C --^^^^^^^^ 


(aS)-a-[[[7-Methoxy-2- 
methyl-l-[2-(4- 
moipholinyl)ethyl]- IH- 
inaol-3 -yl J car bonyl J amino j - 
2-tiiiazolepropanoic acid 
methyl ester 


487.2 
2.44 (A) 


53 




7-Methoxy-2-methyl-N- 
[(lS)-l-(3-methyl)- 
tetrazoiyl)-2-phenylethyl]- 1 - 
[2-(4-morpholinyl)ethyl]- IH- 
indole-3-carboxamide aad 7- 
Methoxy-2-methyl-N-[(lS)- 
l-(2-methyl)-tetrazolyl)-2- 
pheiiylethyl]-l-[2-(4- 
morpholinyl)ethyl] - 1 H- 
indole-3-carboxainide (1:1 
mixture) 


503.6 
(A) 




o 

MeO 

0 


N-r r7-Methoxv- 1 -r2-f 4- 
morpholinyl)ethyl]-lH- 
indol-3-yl]carbonyl] -L- 
phenylalanine methyl ester 


465.6 
(A) 
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55 



H _C 




N-[[7-Methoxy-l-[2-(4- 
morpholiiiyl)ethyl]- IH- 
indazol-3-yl]carbonyl]-l- 
naphthyl amide 



430.5 

(A) 



1 56 


o> 


R 


7-Methoxy-l-[2-(4- 

morpholinyl)ethyl]-N-( 1 ,3,3- 
trimethylbicyclo[2.2. l]hepta 
n-2-yl)-lH-indole-3- 
carboxamide 


439.6 
(A) 


57 


O 




2-MethyM-[2-(4- 
morpholinyl)ethyl]-N--(l ,3,3- 
txirQethylbicyclo[2.2. l]hepta 
n-2-yl)- lH-pyrrole-3- 
carboxamide 


374.41 
3.28 (A) 


58 


O 




2,5-Dimethyl-N-[(lR)-l- 
methyl-2-phenylethyl] - 1 - [2- 
^^'t-juiorpuojiiiiyi^ciiiyij - 1 ii- 

pyirole-S-carboxainide 


370.28 
2.64 (A) 


59 


X 


N-[[2,5-Dimethyl-l-[2-(4- 
morpholinyl)ethyl]- IH- 
pyrrol-3-yl]carbonyl]-Ir- 
phenylalanine methyl ester 


414.26 
2.49 (A) 




o 
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60 




2-Methyl-N-[(lR)-l-methyl- 
2-phenylethyl]-l-[2-(4- 
morpholinyl)ethyl]- 1 H- 
pyrrole-3-carboxainide 


356.31 
2.46 (A) 


61 


^^^^ — N"^^CO 2 Me 


N-[[5-Ethyl-2-methyl-l-[2- 
(4-inorpholinyl)ethyl]- IH- 
pyrrol-3-yl]carbonyl]-L- 
phenylalanine methyl ester 


428.29 
2.88 (A) 


62 


o 


N-[[2>Methyl-l-[2-(4- 
morpholiiiyl)ethyl]- IH- 
pyrrol-3-yl]carbonyl] -L- 
phenylalanine methyl ester 


400.28 
2.48 (A) 


63 


O 


2-Methyl-N-[(lS)-l-(3- 
methyl- 1 ,2,4-oxadiazol-5- 
yl)-2-phenylethyl]-l-[2-(4- 

mOlLrllUIJLlijrl JS^UXyXJ Ail" 

pyrrole-3-carboxainide 


504.35 
3.10(A) 


64 


o 

O \P'Me 

s 

o 


N-[[l-[2-(4- 
Morpholinyl)ethyl]-lH- 
iraidazol-4-yl]carbonyl]-L- 
phenylalanine methyl ester 


387.30 
2.33 (A) 
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Chiral | 

\ pCHa 

N 

d 


N- [ [ 1 -(2-Phenoxyethyl)- IH- 
imidazol-4-yl]carbonyl]-L- 
phenylalanine methyl ester 


394.25 1 
2.87(B) 


66 


Chiral 

1 TSI 
1 ^ 

1 CUs 


1 N-[(1-Pentyl- lH-iinidazol-4- 
yl)carbonyl]-L-plienylalaiii^® 
methyl ester 


344.29 
3.39 (A) 



Example 67 

(R)-l-(3-Methyl-[l,2,4]oxadia2ol-5-yl)-2-phenylethylamine 



H,.N 




10 



15 



A. 



(R)-[l-(3-methyl-[l,2,4]oxadiazol-5-yl)-2-phenylethyl] carbamic acid 
tertbutyl ester 



To a solution of iV-Boc-L-phenylalanine (2.0 g, 7.5 mmol) in CH2CI2 (20 mL) 
at 0°C was added DCC (780 mg. 3.8 mmol) in CHzCla (20 mL) via cannula. The 
reaction mixture was stirred for Ih, the precipitate filtered off, and the filterate 
concentrated to dryness. Acetamidoxime (195 mg, 2.64 mmol) and pyridine (20 mL) 
were added and the reaction mixture heated at reflux for 1.5 h and then at RT for 16 h. 
The reaction mixture was poured into EtOAc (50 mL) and washed with 10% citric 
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acid (3 X 25 mL). The organic layer was dried over Na2S04, filtered, and 
concentrated in vacuo. Purification by column chromatography (25% EtOAcThex) 
furnished (R)-[ l-(3-methyl-[l ,2,4]oxadiazol-5-yl)-2-phenylethyl] carbamic acid 
terthutyl ester (790 mg, 99% yield). 304.22, M+H. 

5 

B . (R)- l-(3-methyl-[ 1 ,2,4] oxadiazol-5-yl)-2-'phenylethylamine 
To the carbamate from step A was added 4 N HCl in dry dioxane (10 mL) and 
the mixture was stirred for 4 h. The reaction mixture was concentrated to dryness, 
dissolved in 10% HCl (100 mOL) and washed with CH2CI2 (2 x 50 mL). The aqueous 
10 layer was made basic with 3N NaOH and extracted with CH2CI2 (3 x 50 naL). The 
combined organic extracts were dried over Na2S04, filtered, and concentrated rn 
vacuo to give the above-titled Example 67 (506 mg, 94% yield). 204.18, M+H. 



Example 68 

15 4-Methyl-2-[[ l-phenyl-2-L-amino]ethyl]oxazole 




CH3 

A. CBZ-L-Phenyl alanyl-l-amino-2-propanol 

CBZ-L-Phenyl alanine (1 namol, 300 mg), BOP reagent (1.5 mmol, 660 mg), 
NMM (5 mmol, 570 mg) and l-amino-2-propanol (1.5 mmol, 113 mg) were mixed in 
20 20 ml DMF. The mixture was stirred and heated to 50^C overnight, quenched with 
EtOAc (30 ml), washed with NaHCOa (aq. Sat.), NaHS04 (aq. Sat.) and water, and 
dried over MgS04 to give 330 mg of the above-titled compound A. 



B. CBZ-L-Phenyl alanyl-l-amino-2-oxo-propane 
25 0.2 M COCI2 in CH2CI2 was added into 5 ml methylene chloride and cooled to 

-78^C, then 0.5 ml DMSO was added dropwise and the mixture was stirred for 0.5 h 
at -78''C. 330 mg crude product from step A dissolved in 2ml DMSO and 4 ml 
methylene chloride were added, and the reaction mixture was stirred for one hour at 
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-78°C, then stirred at RT for one hour. The mixture was added into 20 ml methylene 
chloride, washed with NaHCOs and NaHS04 and water, dried over MgS04, and the 
solvent was evaporated to give 340 mg of the above-titled compound B as a crude 
product. 

5 

C. 4-Methyl-2-[[l-phenyl-2-(CBZ)-L-amino]ethyl]oxazole 
Compound B was dissolved in POCI3 (10ml), and the mixture was stirred at 

RT under N2 overnight The reaction mixture was carefully poured into iced IN 
NaOH solution, extracted with EtOAC, washed with brine, dried over MgS04, and the 
10 solvent evaporated to give 3 12 mg of crude compound C. 

D. 4-Methyl-2-[[l-phenyl-2-L-ainino]ethyl]oxazole 

3 12 mg of compound C was dissolved in MeOH followed by hydiogenation 
by 10% Pd/C as a catalyst at RT overnight. The mixture was filtered and evaporated. 
15 The cmde product was purified by cation exchange resin to give 100 mg of compound 
D (Example 68) as a yellow oil. 

Kxample 69 
4- [[l-Phenyl-2-l^amino]ethyl]oxazole 

20 



25 




NH2 



30 



A solution of trimethylsilylmethyl isocyanide (500 mg, 4.4 mmol) was cooled 
to -78°C in N2. N-Buli(1.6 M, 2.9 ml, 4.6 mmol) was added over 10 min, the 
mixture was stirred for 15 min at -78°C, and a solution of Boc-L-phenylalanine (490 
mg, 1.80 mmol) in THF (2 mL) was introduced over 10 min. Stirring was continued 
at -78°C for 10 min and the reaction was warmed to 0°C for 15 min. After AcOH 
(0.26 ml, 4.6 mmol) was added, it was concentrated to give 4-[[l-Phenyl-2-l^ 
amino]ethyl]oxazole (crude. 300 mg). This compomid was dissolved in methylene 
chloride (5 ml), 4N HQ in 4ml dioxaiie was added, and the mixture was stirred at RT 
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10 



15 



20 



for 3 h. Evaporation of the solvent, methylene chloride addition, and evaporation 
gave the above-titled compound (100 mg, HCl form). 



A. Boc-L-Phenylalanyl amide 

i-Butylchlorofonnate (0.66 ml, 5 mmol) was added to a solution of Boc- 
phenylalanine (1.38 g, 5 imnol) and NMM (0.55 ml, 5 mmol) in 25 ml of methylene 
chloride at --20°C. After stirring for 20 min. at -20'^C, 25 ml of 2tA ammonia/MeOH 
was added. After 5 min., the reaction mixture was partitioned between EtOAc (100 
ml) and water (100 ml). The organic layer was washed with saturated KHSO4 
solution (100 ml), water (100 ml), saturated NaHCOs solution (100 ml) and brine 
(100 ml). Drying (over MgS04) and concentration afforded 1.33 g (99%) of product 
A as a white soUd. 

B . [[2-Phenyl- 1 -L-(tert-butyloxy)amino]ethyl]nitrile 
A mixture of compound A (1.30 g, 4.9 namol) and 

(methoxycarbonylsulfamoyl)-triethylammonium hydroxide, inner salt (1.7 g, 7.4 
mmol) in 50 ml of TTHF was stirred 1 hr at RT. After removing the THF in vacuo, the 
residue was filtered through a 5 x 5 cm plug of silica gel and washed with EtOAc:Hex 
(1:1). The filtrate was concentrated to afford 1.19 g (99%) of compound B as a white 
solid. 

C. l-[[2-Phenyl-l-L-(tert-butyloxy)anndno]ethyl]-tetrazole 

To a cooled (-78°C) solution of 1.8M diethylaluminum chloride in toluene 
(8.6 ml, 15 mmol) was added dropwise over 15 min. a solution of compound B (L19 



Example 70 

l-[2-Phenyl-l-L-amino]ethyl-2 -methyl tetrazole and 
l-[2-Phenyl-l-L-amino]ethyl-3-methyl tetrazole (1:1) 




-74- 



BNSDCXIOkWQ 



pi5aS69A2_L> 



PCTAJSOl/04131 

WO 01/58869 

4.S ^01) and ^^.^y^^ (2.4 ni, H »mol) in 20 o£ ,^yl^^ 

- * i?T thP reaction mixture was stirred for 1 8 hr. t> /c 
chloride. After slowly wamnng to RT, the reactron xm 



AcOH/MeOH ^.u xxu; wo. ^^^^ . ^^^^^ 

reaction mixture. After addition was complete, the resulting mix 
reacuuuuixA tt.«. oraaniclaver was washed with 

i between EtOAc (150 ml) and water (150 ml), nieorgamc layer 

> DCLwti^i ^ . / A/rcT<;o.i^ and concentration afforded 

water (150 nd) and biine (150 ni). Drying (over MgSO,) and con 

884 mg (64%) of compound C as a white powder. 

D 3 and2-Me*yl-l-[[2-phenyl-l-W.er.-bu.yloxy)aonno]e.hyn^^^^ 
. n^ of conrpound C (400 n., 1.4 nrmol, K^03 (250 - « 

3ndiodon«d^(256n.g, ^^'^^^^'^^'^^'^-'-''T^^'IZ^S^ 

i_ ^« TUfO Ar n 00 ml^ and water (100 mij, me 
partitioning the reaction nnxtoie between EtOAo (100 nU) 

Lanic layer was washed with water (2 . 100 ml) and tame (100 ml). Drjmg 
;:^;)Ldconcen.rationa*rded405mg(96%)ofD.al:lmixtmeofthealK>,e- 

15 titled compounds as a Ught yeUow soUd. 

E l-p-phenyl-l-L-amino]ethyl-2and3-methyltetrazole 
A mixture of D (400 mg. 1.3 mmol) ^ 4N HO/dioxane (3 mi; 12 mmoOm 
,0 ml of EtOAc was stirred for 18 hr at RT. Concentration and tnturatton wrdr eth^ 

,„ rl^300mg(96.)ofal:lmixtureoftheoompc^d.ofBxample70asthe 



hydrochloride salt. 



25 



r3S>23-Dihydro-5-methyl-3-(4-morpholinylme^yl)^^^ 
[i.2l3Se]-l,4-benzoxazine-6-carboxylic acid chloride 



CH3 
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A. 2-Methyl-7-hy(iroxyindole 

To 2-methyl-7-methoxyindole (5 g, 34 tmnol) in CH2CI2 (lOOmL) cooled in an 
ice bath was slowly added neat BBra (9.5mL, 100 mmol). The reaction mixture was 
allowed to warm to RT and then stined for an additional 12h. After cooling to -10°C, 
the reaction was quenched by the addition of MeOH (32mL) and the solvent removed 
in vacuo. The residue was triturated with EtaO and filtered to give 6.86 g (95%) of 
compound A as light brown solid as the HBr salt. HPLC ret. t: 2.7 min (A). 



10 B. 2-Methyl-7-((R)-2,3-oxo)propyloxy indole 

To compound A (2.8 g, 20 mmol) in THF (40 mL) cooled to O^'C was added 
freshly distilled (R)-(+)-glycidol (2.7 mL, 41 nunol) and PPhs (12 g, 45 mmol) 
followed by slow addition of DEAD (7.4 mL, 47.0 mmol). The reaction was allowed 
to warm to RT and stirred for an additional 12h, then the solvent was removed in 

15 vacuo and the crude mixtme purified by coluron chromatography to give L74 g 

(42.4%) of compound B as a thick oil. HPLC ret. t: 3.3 min. Compound B also was 
obtained by reaction of compound A in EtOH with (R)-(-)-epichlorohydrin using 
K2CO3 as base at 40°C to give 73% of product B after purification. 

20 C. 2-Methyl-7-(3-morpholino-2-(S)-hydroxy)propyloxyindole 

To compound B (1.7 g, 8.6 mmol) in THF (5 mL) was added morpholine (8 
mL) and the mixtme heated to 60°C for 1.5h. After cooling to RT, water was added 
and extracted with EtOAc. The EtOAc was washed with saturated NaCl and dried 
over MgS04. The solvent was removed in vacuo to a sn^iall volume and the product 

25 was crystallized with addition of Et20. Filtration gave 1 .65 g (67%) of compound C 
as a pale solid. HPLC ret. t: 2.31 xxnn (A). 

D. 2-Methyl-7-[3-morpholino-2(S)-(methylsulfonyl))propyloxyindole 
To compound.C (1.6 g, 5.48 mmol) in CH2CI2 (30 mL) cooled to O^'C was 
30 added TEA (1 .5 mL, 1 1 mtmol) followed by slow addition of inethanesulfonyl 

chloride (0.6mL, 6.0 mmol). The reaction was stirred at 0°C for 0.5 h, then added to 
ice cold water and extracted with CH2CI2. The organic layer was washed with 
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saturatedNaClthendriedoverMgSO. The solvent was removed /n v«c«. then 
anhydrous THF was added and removed in vacuo 2 times. Il.e crude material was 
used mmiediately in the next step with no further purification. HPLC ret f 2 6 min 



(A). 



E. 



10 



15 



20 



25 



To NaH (400 mg, 17 mmol) in anhydrous THF (50 mL) cooled in an ice bath 
was added crude compomid D m THF (50 mL) followed by the addition of DMF (20 
mL). The reaction was aUowed to slowly warm to RT then stirred for an additional 
Ih. The reaction mixture was cooled in an ice bath, then quenched with HOAc and 
the solvent removed in .acuo. Wat^r was added to the residue which was neutrahzed 
with NaOH dien filtered to give 1.3 g (86.5%, 94.96%ee by chiral HPLC) of 
compound E as a crystalline solid. HPLC ret t: 2.207 min (A). 

^* ??^:¥:^'^'''^"^"^^**^yl-3-(4-moipholinyhnethyl)-N^^ 2 ^ 

de]-l,4-benzoxazine-6-trichloiomethyl ketone Pyn«lo[l,2,3- 

To compomid E (1.18 g, 4.33 mmol) in DCE (24 mL) was added 
tnchloroacetyl chloride (1.45 mL, 13.0 mmol), and then the mixture was heated to 
reflux for 1.5h. After the reaction was cooled in an ice bath, EtaO was added and the 
precrpitate collected by filtration to give 1.83 g (93%) of compound F as pale solid as 
the HCl salt. HPLC ret. t: 3.1 min (A). 



G. 



?f i"¥:^'^^'^^"'^®*^y^"3-(4-morpholinyhnediyl)-N-Dvrrolori 2 ^ 
de]-l,4-benzoxazine-6.carboxylic acM Pyn-oio[ 1,2,3- 



30 



To compound F (1.8 g, 4.0 mmol) in THF (40 mL) was added NaOH (2 77 
mL, 50%aq), and the mixture stirred at RT for Ih. After the solvent was removed in 
vacuo, water was added and extracted with CH.Cla. The aqueous layer was brought 
to pH 6 with HCl and the sohd coUected by filiation to give 0.97 g (76.5%) of 
compound G as a pale soHd. HPLC ret. t: 1.96 min. 
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R (3S)-23-Dihydro-5-methyl-3-(4-moipholinylmethyl)-N-py^^ . 
de]-l,4-beiizoxazine-6-carboxylic acid chloride 

To compound G (0.35 g, 1.1 mmol) in CH2CI2 (10 mL cooled in an ice bath) 
5 was slowly added oxalyl chloride (039 mL, 4.42 mmol) followed by 1 drop DMF. 
The reaction was allowed to warm to RT then stirred for an additional 0.5h. EtiO was 
added to precipitate the product as the HCl salt which was collected by filtration to 
give 410 mg (99.8%) of Example 71 as a light brown solid. 

10 Examples 72-82 

General Scheme for the preparation of tricyclic amides 

The compounds of Examples 72-82, wherein -NR1R2 have the values listed in 
Table 3, were prepared as follows. To Example 71 (40 mg, 0.1 1 mmol) in THF (0.7 

15 mL) was added TEA (60 pL, 0.43 mmol) followed by the appropriate amine (25.6 
mg, 0. 1 18 mmol), and the mixture was stirred at RT for Ih. The reaction was diluted 
with EtOAc and extracted with water. The EtOAc was dried over Na2S04 and then 
the solvent removed in vacuo. The residue was dissolved in CH2CI2 and 4N HCl in 
dioxane was added followed by Et20. The product was isolated by filtration as the 

20 HCl salt. 




/ 

o 



TABLE 3 



EXAMPLE 


-NRiR2 


COMPOUND NAME 


DATA 


NO. 




MS (M+H*) 
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72 


H3C-\ ) 

) \ "^"^ 

NH CHg 


(3R)-2,3-Dihydro-5-niethyl-3-(4- 
morpholinylmethyl)-N-(2,2,6,6- 
tetrainethylcyclohexyl)pyn'olo[ 1 ,2, 
3-de] - 1 ,4-benzoxazine-6- 
carboxamide 


454.39 


73 


HN if CH, 
/ 0 


N-[[(3R)-2,3-Dihydro-5-inethyl-3- 

(4-morpholinylmethyl) 

pyrrolo[ 1 ,2,3-de]-l ,4-benzoxazin- 

6-yl]carbonyl]-L-phenylalanine 

methyl ester 


478.33 


74 


OH 

w 

/ O— CH3 
^NH 0 


N-[[(3R)-2,3-Dihydro-5-inethyl-3- 

(4-inorpholinyhnethyl 

pyrrolo [ 1 ,23-de]- 1 ,4-benzoxazin- 

6-yl]carbonyl]-L-tyrosine methyl 

ester 


494.31 


75 


,NH2 

w 


(3R)-N-[2-(4-Anunophenyl)ethyl]- 
2,3-dihydro-5-inethyl-3-(4- 
moroholinvlmethvDovrrolor 1 ,2,3- 
de]- 1 ,4-benzoxazine-6- 
carboxamide 


435.29 


76 




(3R)-N-(2,2-Dimethylcyclopentyl)- 
2,3-dihydro-5-methyl-3-(4- 

morpholinyhnethyl)pyrrolo[l,2,3- 
de]- 1 ,4-beiizoxazme-6- 

carboxamide 


412.31 


77 


JCH3 

H3C ( PH3 

) \ 

^NH CH3 


(3R)-2,3-Dihydro-5-methyl-N-[2- 

methyl- 1 -( 1 -methylethyl)propyl]-3- 

(4-inorpholinylmethyl) 

pyrrolo [ 1 ,2,3-de]- 1 ,4-benzoxazine- 

6-carboxaiiude 


414.32 


78 


H3Q PH3 

HgC-Hi 0— CH3 

— NH 0 


N-[[(3R)-2,3-Dihydro-5-methyl-3- 
(4-morpholinylmethyl) 
pyrrolo[l ,2,3-de]-l ,4-benzoxazin- 
6-yl] carbonyl] -3 -methyl-L- valine 
methyl ester 


444.32 


79 


H 


(3R)-2,3-Dihydro-5-methyl-3 -(4- 
morpholinylinethyl)-N-(l,373- 
trimethylbicyclo[2.2. l]heptan-2- 
yl)pyrrolo [ 1 ,2,3-de]- 1 ,4- 
beiiizoxazme-6-carboxamide 


452.37 



Examples 80-82 
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The following compoxinds were prepared following the procedure 
Examples 72-79 except the (S)-(-)-glycidol was utilized. 




EX. NO. 


-NRiR2 


COMPOUND NAME 


DATA 
MS (M+lT") 


80 


/~\ 

/ 0-CH3 

— ^NH 0 


N-[[(3S)-2,3-Dihydro-5-methyl- 
3-(4- 

niorpholinylmethyl)pyrrolo[ 1 ,2, 
3-de]-l ,4-benzoxa7.iTi-6- 
yl] carbonyl] -L-phenylalanine 
methyl ester 


478.34 


81 




(3S)-2,3-Dihydro-5-methyl-3- 

(4-morpholinylmethyl)-N- 

(2,2,6,6- 

tetramethylcyclohexyl)pyrrolo [ 
1 ,2,3-de]-l,4-beiizoxazine-6- 
carboxamide 


454.39 


82 


H 


(3S)-2,3-Dihydro-5-methyl-3- 
(4-morpholinylmethyl)-N- 

(1,3,3- 

trimethylbicyclo [2,2. 1 ]heptaii- 
2-yl)pyxrolo[ 1 ,2 ,3-de] - 1 ,4- 
benzoxazine-6-carboxamide 


452.37 



5 

Example 83 

2,3,4,5-Tetrahydro-6-methoxy-5-[2-(4-moipholinyl)ethyl]-2-[(lS,2S)-l,3,3- 
trimethylbicyclo[2.2.1]heptaii-2-yl]-lH-pyrido[4,3-b]indol-l-one 



-Bo- 
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A. 3-[[(lS,2S)-U33-Trimethylbicyclo[2.2J]heptan-^^^^^ 
acid methyl ester 

5 




10 



15 



20 



25 



A solution of (S)-fenchyl aimncHCl (1.0 g, 5.32 mmol) in dry MeOH was 
cooled to 0°C in aresealable tube. TBA (0.75 mL. 5.32 mmol) was added followed 
by methyl acrylate (0.527 mL, 5.9 mmol). Hie tube was sealed and the mixture 
stirred at RT for 5 days. The crude reaction mixture was concentrated in vacuo and 
used without further purification in the next step. 240.2 (M+H). ret. t: 1.35 min (B). 

B. .3-Oxo-3-[(3-methoxy-3-oxopropyl)[(lS,2S)-l,3,3- 

trimethylbicyclo[2.2.1]heptan-2-yl]ammo]propanoic acid ethyl ester 

To a solution of the methyl ester from step A in CH2CI2 (25 mL) at 0°C was 
addedTEA (1.11 mL, 8 mmol), foUowed slowly by ethyl 2-chloropropionate (0.84 
inL, 5.85 mmol). The reaction vessel was allowed to warm to RT slowly. After 4h, 
15% K2CO3 (6 mL) was added and the reaction stirred rapidly for 15 min. The layers 
were separated and the organic layer washed with IN HCl (15 mL). The organic 
layer was dried over Na2S04, filtered, and concentrated in vacuo to an oil. The 
residue was purified by colmmi chromatography (20% EtOAc/bex then 50% 
EtOAc/hex) to famish the above compound B as a clear oil (1.15 g. 62% yield 
overaU). 353.2 (M+H). ret. t: 3.96 min (A). 
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C. l-[( 1 S ,2S)- 1 3,3-Trimethylbicyclo[2.2. l]heptan-2-yl]-2,4- 
piperidinedione 




A suspension of NaH (130 mg, 60% in oil) in cyclohexane (7 mL) was heated 
at reflux. A solution of the ethyl ester from step B (500 mg, 1 .41 mmol) in toluene (1 
mL) was added dropwise via syringe over 1 h. The reaction mixture was heated at 

10 reflux an additional 5h, and then allowed to cool and stir overnight. The solid was 
filtered off and washed with hex (2 mL). The solid was then added to 10% AcOH 
(1 1 .3 mL) and heated at reflux for 4 h. The reaction mixture was allowed to cool and 
neutralized to pH 7 with dilute NaHCOa. The aqueous solution was extracted with 
CH2CI2 (3x35 mL), combined, dried (Na2S04), and concentrated in vacuo. The 

15 residue was purified by colunm chromatography (25% EtO Ac/hex then 40% 

EtOAc/hex) to furnish the above compound C (177 mg, 50% yield). 250.2 (M+H), 
ret. t: 3.49 min (A). 



D. 5,6-Dihydro-4-[(2-iodo-6-methoxyphenyl)anaino]-l-[(lS,2S)-l,3,3- 
20 ; . trimethylbicyclo[2.2.1]heptan--2-yl]-2(lH)-pyridinone 




To a solution of 2-iodo-6-methoxy aniline and the ketone from step C in 
25 benzene (3 mL) was added TSOH.H2O, and the mixture was heated at reflux with 
removal of water for 6h. The reaction mixture was cooled, poured into EtO Ac (40 
noL), and washed with water (15 mL). The organic layer was dried (Na2S04), filtered, 
and concentrated in vacuo. The residue was purified by column chromatography 
(25% EtOAc/hex then 50% EtO Ac/hex) to furnish the above compound D (104 mg, 
30 61% yield). 
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10 



15 



20 



E. 2,3,4,5-Tetrahydro-6-methoxy-2-[(lS,2S)-l,3,3- 

trimethylbicyclo[2.2.1]heptaii-2-yl]-lH-pyrMi[4,3-b]indol-l-one 




25 



To the iodo-substituted pyridinone from step D (75 mg, 0. 156 mmol) in a 
resealable tube was added 0.30 mL of a solution of Pd(OAc)2 (20,1 mg. 0.089 mmol) 
and tri-ortho tolylphosphine (59 mg, 0. 1 9 mmol) in DMF (0.89 mL). Hie mixture 
was degassed via three freeze pump thaw cycles, TEA was added (0.044 mL, 0.3 12 
mmol), and the tube was sealed under N2. The reaction tube was heated to 120°C for 
6h. The reaction tube was cooled, EtOAc was added (2 mL), and the mixture was 
stuxed in open air for 1 h. The reaction was dkectly purified by colmnn 
chromatography (105% EtOAc/hex then 33% EtOAc/hex) to furnish the above 
compound E (54 mg, 99% yield). 353.3 (M+H), ret. t; 3.65 min (A). 

^' ?'^f'^:'^®*^y'*^o-6-methoxy-5-[2-(4-morpholinyl)ethyl3-2-[(lS,2S)- 
l,3.3-trmiethylbicyclo[2.2.1]heptan-2-yl]-lH-pyrido[4,3-b3indol-l-one 

To a solution of the indole from step E (15 mg, 0.042 mmol) in DMF (0.25 
mL) was added 2-cMoroethyl moiphoIine.HCl (9.5 mg. 0.051 mmol) and NaH (5.2 
mg, 60% in oil), and the reaction was heated to 60°C overnight. The reaction was 
cooled to RT. and water (2 mL) was added dropwise. The solids were collected to 
yield the above-tided compound (Example 83) (>98% purity, HPLC) (16.5 mg, 83% 
yield). 466.5 (M+H), ret. t: 3.46 min (A). (See also Example 2, step A). 

■ 

Example 84 

N-Ethyl-5-fluoro-7-methoxy-^2-methyl-l-[2-(4-mo^^^ 

lH-indole-3-carboxainide 
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5 



A. 5-Fluoxo-7-methoxy-2-methyl- 1 H-indole-3~carboxylic acid methyl 
ester 




The above compound A was prepared from 2-bromo-4-fluoro-6-methoxy 
aniline and methyl acetoacetate according to the general procedure described above 
for Example 83, steps D and E. 238.0 (M+H), ret t: 3.64 min (A). 



10 B. 5-Fluoro-7-methoxy-2-methyl-l-[2-(4-morpholinyl)ethyl]-lH-indole- 

3-carboxylic acid 




15 The above compormd B was prepared according to the procedure in Example 

2, steps A and B. 337.2 (M+H), rt L74 (A). The compound of Example 84 was then 
prepared from compound B according to the procedure described above for Examples 
3-12. 364.3 (M+H), reL t: 1.39 min (A). 



20 Examples 85-108 

' Compounds of Examples 85-108 as shown in Table 5 were prepared following 
the same or similar procedure as described for Example 84. 
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TABLES 



EX. 
NO. 



85 



86 



87 



88 



89 



STRUCTURE I COMPOUND NAME 



90 



-NH 



-NH 




N-[[5-Fluoro-7-methoxy-2-methyl-l- 

[2-(4-inoipholijiyI)ethyl]-lH-indoI-3- 

yl]caiix)nylJ-L-phenylalanine methyl 
ester 



5-Huoro-7-inethoxy-N^-dimethyI-I - 
[2-(4-morpholinyl)ethyI]- IH-indole- 
3-carboxaraide 



DATA 

(M+Hy 

HPLC 
ret. t. 
(min.) 
and 
con- 

ditibns 
498.2/ 
3.25 (A) 



350.3/ 
0.89 (B) 



5-Fluoro-7-inethoxy-2-methyl- 1 -[2- 
(4-morphoJinyl)ethyIJ-N-f (1 S,2S)- 
l,3,3-trimethylbicyclo[2.2. IJheptan- 
2-yJJ-lH-indole-3-carboxanude 



472.4/ 
3.22 (A) 



5-Fluoro-7-inethoxy-N-(2- 

inethoxyphenyl)-2-methyl-l-[2-(4- 

moiphoUnyl)ethyl]-lH-indole-3- 
carboxatnide 



442.3/ 
2.63 (A) 



5-FIuoro-7-methoxy-2-methyl-N-(2- 
methylcyclohexanyl)-l-[2-(4- 

morpholinyI)ethyl]- lH-indole-3- 
carboxamide 



432.3/ 
1.63 (B) 



N-(2-Ethylphenyl)-5-fluoro-7- 
methoxy-2-methyl-l-[2-(4- 

morphoIinyl)ethyl]-lH-indole-3- 
carboxamide • 



440.3/ 
1.52(B) 
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99 




1 - [ [5-Fluoro-7-inethoxy-2-methyl- 1 - 
r2-f4-niorDholinvl^ethvll- lH-indol-3- 
yl]carbonyl]-lA3,4- 
tetrahydroquinoline 


452.5/ 
2 08 (A\ 


100 


MM 

0 


5-Fluoro-7-methoxy-2-inethyl-N- 
rnR 2S 5RV5-methvl-2-n- 
inethylethyl)cyclohexanyl]- 1- [2-(4- 
morpholinyl)ethyl] - 1 H-indole-3 - 
carboxamide 


474.4/ 

1 88 flB') 


101 


0 


5-Fluoro-7-methoxy-2-methyl- 1 - [2- 
(4-morpholinyl)etnyl]-N- [( 1 S ,2S)-2- 
phenylcyclopentyl]- lH-indole-3- 
carboxamide 


480.3 
2.28 (A) 


102 




5-Fluoro-7-mefhoxy-2-methyl-N- 
LC IK)- 1 -metnylpropylj - 1 - L^-C4- 
morpholmyl)etiiyl]- lH-indole-3- 
carboxamide 


392.3 

i.Z4 ^JtSj 


103 


0 


N-[ [5-Chloro-7-methoxy-2-met±iyl- 1 - 
[2-(4-morpholmyl)ethyl]-lH-indol-3- 
yijcarDonyij-i^'-piienyia i anmc meuiyi 
ester 


514.3 
3.35 (A) 


104 




5-Chloro-7-metlioxy-2-methyl- 1 - [2- 

13,3-trimethylbicyclo[2.2.1]heptan- 
2~yl]-lH-indole-3-carboxaimde 


488.4/ 
4 00 f A"! 

I 


105 


0 


5,7-Dimethoxy-2-methyl- 1-[2-(4- 

momhoHnvl^ethvll-N-rClS 2SV1 3 3- 
txiiiiethylbicyclo[2.2. l]heptan-2-yl]- 
lH-indole-3-carboxaiiiide 


484.4/ 

2 46 CA") 


106 


0 


N-[[5,7-Dimethoxy-2-methyH-[2- 
(4-morpholinyl)ethyl] - 1 H-indol-3 - 

vl 1 p flrbnn vl 1 ~T .-nb ftn vl al an i n e m eth vl 

y xiK^cuitJKJXxy xi jl^ AJiwAi. y xnxfi ijlm. h \ ^ xxxs^uLxyx 

ester 

• 


510.3/ 
3.79 (A) 
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O 


7-Methoxy-2,5-diinethyl-l-[2-(4- 

morpnoiinyl ) einyi j -in - l v. a o ,zo i ,o , o - 
trimethylbicyclo[2.2. l]heptan-2-yl]- 
1 H-indole-3 -carboxamide 


468.4/ 


108 


o 

} 

o 


5-Fluoro-7-niethoxy-2-methyl-l-[3- 
(4-morpholinyl)propyl]-N-[(lS,2S)- 
1 '^-triTnethvlbicvclor2 2 llheDtan- 

Xj^^^J lXAXJLl.wt.XJ.jf XL/XV^ Jr wxv L^fcrf.^rf* x j jj. vj-^ i.fc*xi 

2-yl]-lH-indole-3-carboxaimde 


486.4/ 
3.34 (A) 



10 



Example 109 

6,7-Dihydro-7-(4-moiphoUnybnethyl)-N- [( 1 S ,2S)~ 1 ,3 3 -trimethylbicyclo 
[2.2. 1 ]heptan-2-yl]-5H-pyrazolo[5, 1-b] [ 1 ,3]oxazine-2-carboxamide 




A. S-CS-Butenyloxy)- lH-pyrazole-3-carboxylic acid ethyl ester 




To a solution of ethyl 2-pyrazolin-5-one 3 carboxylate (537 mg, 3.43 mmol) 
and 4 bromo-l-butene (0.35 mL, 3.44 mmol) in MeCN (15 mL) was added CS2CO3 
15 (1-12 g, 3.44 mmol), and the reaction mixture was heated to 60°C overnight. The 

reaction mixture was cooled and diluted with EtOAc (75 mL), and washed with water . 
(2x35 mL) and brine (35 mL). The organic layer was dried (Na2S04), filtered, and 
concentrated in vacuo to an oil. The residue was purified via column chromatography 
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(10% EtO Ac/hex then 25% EtOAc/hex) to furnish the alkylated product A (345 nag, 
48% yield). 21 L 1 (M+H), ret. t: 3.49 min (A). 



30 



B . 6,7-Dihydro-7-(hydroxyniethyl)-5H-pyrazolo[5 , 1 -b] [ 1 ,3] oxazine-2- 
carboxylic acid ethyl ester. 




To a solution of the compound from step A (100 mg, 0.479 mmol) in CH2CI2 
10 (1 mL) at O^^C was added m-CPBA (165 mg, 0.958 mmol), and the reaction mixture 
was allowed to warm to RT slowly. The reaction was stirred for 24h and the diluted 
with CH2CI2 (50 noJL) and washed with dilute NaHCOa (1x20 mL). The aqueous layer 
was further extracted with CH2CI2 (2x25 naL). The combined organic extracts were 
dried (Na2S04), filtered, and concentrated in vacuo to an oil. The residue was 
15 purified via colunm chromatography (33% EtOAc/hex then 75% EtOAc/hex) to 
furnish the above compound B (56 mg, 52% yield). 227.1 (M+H), ret. t: 2.48 noin 
(A). 



C. 6,7-Dihydro-7-[[(methylsulfonyl)oxy]methyl]-5H-pyrazolo[5,l 
20 b](l,3]oxazine-2-carboxylic acid ethyl ester 



0SO2CH3 



To a solution of the compound from step B (69 mg, 0.3 1 mmol) in CH2CI2 (2 
25 mL) was added methanesulfonyl chloride (0.036 mL, 0.46 nunol) and TEA (0.11 mL, 
0.76 nomol), and the reaction mixture was stirred for 2h. The reaction mixture was 
poured into CH2CI2 (25 mL), washed with water (20 mL) and dried (Na2S04). The 
organic extract was filtered and concentrated in vacuo to furnish the above cmde ethyl 
ester C (92 mg, 99% yield). 305 (M+H), ret. t: 1.10 min (B). 
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D. 6J-Dihy(ko-7-(4-moipholinylmethyl)-5H-pyrazolo[5,l- 
b][l,3]oxazine-2-carboxylic acid ethyl ester 




To the compound from step C (95 mg, 0.31 mmol) in dry THF (0.5 mL) was 
added morpholine (0.133 mL, 1.52 mmol) and the reaction was heated at reflux 
overnight. The reaction mixture was concentrated and purified directly by column 
chromatography (50% EtOAc/hex then 2% MeOH/CHjCb) to afford the above 
10 compound D (83 mg, 93% yield). 296.3 (M+H). 

E. 6,7-Dihydro-7-(4-morpholinylmethyl)-5H-pyrazolo[5, 1- 
b][l,3]oxazine-2-carboxylic acid 

X> 
0 

15 To a solution of the ester from step D (83 mg, 0.28 mmol) in MeOH (0.6 mL) 

was added 3N NaOH (0.2 mL), and the reaction mixture was heated at reflux for 40 
nain. The reaction was cooled to RT and stirred overnight. The crude acid was 
purified via colunm chromatography (5% MeOH/CH2Cl2 then 20% MeOH/CHCls 
saturated with NH3)- The product fractions were collected and concentrated with 

20 water three times to give the above-titled free acid E (94 mg, 99% yield), ret. t: 0.93 
min (A). 

R 6,7-Dihydro-7-(4-morpholinylmethyl)-N-[(l S,2S)- 1 ,3 ,3- 

tilmethylbicyclo[2.2. 1 ]heptan-2-yl]-5H-pyrazolo[5, 1-b] [ 1 ,3]oxazine-2- 
25 carboxamide 

The acid of step E was converted to the above-titled carboxamide using the 
general procedure described above for Examples 17-66. 403.3 (M+H), ret. t: 1.73 nadn 
(B). 
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■ 

Example 110 

(2S)-l-[[6J-Dihydro-7-(4-morpholmylmethyl)-5H-py^^ 

oxazin-2-yl] carbonyl] -2-(methoxymet±Lyl)pyrrolidine 




The above-titled compound was prepared using the procedure described for 
Example 109. 365.2 (M+H), ret. t: 1.48 min (B). 

10 

Example 111 

N-[[7-Methoxy-2-methyl-l-[3-(4-morpholinyl)propyl]-lH-indol-3-yl] 

carbonyl]-L-phenylalanine methyl ester 




The above-titled compound was prepared following the procedure described 
for Example 13 using N-(3-chloropropyl)morpholine (Step F) followed by standard 
hydrolysis (Step H) and amide coupling (see procedure described for Examples 17- 
20 66). 494.3 (M+H), ret. t: 3.2 min (A). 
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Example 112 

l-[2-(4-Morpholinyl)ethyl]-5-mtro-N-[(lS,2S)-133-t^ 

yl]-lH-pyrazole-3-carboxamide (Isomer A), and 

5 142<4-Morpholmyl)ethyl]-3-iutro-N-[(lS,2S)-133-trim 

ylj-lH-pyrazole-5-carboxaimde (Isomer B) 



10 



15 





O2N N \ _^ (Isomer B) 



A. 5-Nitro-N-[(lS,2S)-133-trimethylbicyclo[2.2.1]heptan-2-yl]-lH^ 
pyrazole-3-carboxamide 



To 5-nitropyrazole-3-carboxylic acid (159 mg, LOl mmol) was added 
fenchylamine.HCl (226 mg, L2 mmol), EDC (249 mg, 1.3 mmol) and HOBT (176 
mg, 13 mmol), in DMF (3 mL) and CH2CI2 (3 mL) followed by DIPEA (0.53 mL, 
3.0 mmol), and the reaction n3ix:ture was heated to 55 °C for 16h. The reaction 
20 mixture was then cooled and water (25 mL) was added dropwise via addition funnel, 
and the mixture was stirred for 30 min. The solids were filtered off and purified by 
column chromatography (20% EtOAc/hex) to furnish compound A as a white soUd 
(218 mg, 74% yield). 293.2 (M+H), ret. t: 3.2 min (A). 



25 B. l-[2-(4-Morpholinyl)ethyl]-5-nitro-N-[(lS,2S)-l,3,3- 

trimethylbicyclo[2.2. l]heptan-2-yl]- lH-pyrazole-3-carboxamide 
(Isomer A), and l-[2-(4-MorphoHnyl)ethyl3-3-nitro-N-[(lS,2S)-l,3,3- 
trimethylbicyclo[2.2.1]heptan-2-yl]-lH-pyrazole-5-carboxamide 
(Isomer B) 
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iiiii 



(Isomer A) O2N N y >^ (Isomer B) 



To a solution of the pyrazole-3-carboxainide from step A (1 1 1 mg, 0.38 
Lol) in MeCN (5 niL) was added N-(2-chloroethyl)morpholine.HCl (92 mg, 0.49 
mmol) and K2CO3 (157 mg, 1.13 mmol), and the reaction mixture was heated to 80°C 
for 18 h. The reaction mixture was cooled and water was added (10 mL). After 
EtOAc (3x25 mL) extraction, the combined organic extracts were washed with water 
and brine, dried (Na2S04), filtered and concentrated in vaciio. Purification by radial 
chromatography (2% MeOH/CH2Cl2) afforded the above two titled isomers. Isomer 
A, 406.3 (M+H), ret. t: 3.19 min (A); Isomer B, 406.3 (M+H), ret. t: 3.25 min (A). 



Example 113 

7-Methoxy-2-methyl-N-[(lS,2S)-l,3,3-trimethylbicyclo[2.2.1]heptan-2-yl] 

lH-indole-3-carboxamide 




Methyl 2-methyl-7methoxy indole-3-carboxylate (0.5 g) was dissolved in THF 
(2ml) and MeOH (10 ml). 4N NaOH (10 noJ.) was added, and the mixture was 
refluxed for 6h. The reaction mixture was cooled and acidified with IN HCl to pH 

20 6.5. The solvent was removed under vacuum to give a yellow solid. CH2CI2 (lOOmL) 
was added and the naixture was stirred for Ih, filtered, and washed with additional 
CH2CI2 to give 0.32 g yellow acid after the solvent was removed. To the cmde acid 
were added EDCI (338 mg, 1.77 mmol), HOBT (239 mg, 1.77 mmol), S- 
fenchylamine hydrochloride (336 mg, 1.77 mmol) and DMF (10 mL). DIPEA (675 

25 mg, 5.3 mmol) was added, and the reaction mixture was heated to 60°C overnight. 
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EtOAc (100 mL) was added, and the mixture was washed with Na2C03 (SOmL, sat) 
then brine (50 mL), and dried over Na2S04. After removing the solvent, the residue 
was purified by column chromatography (25% EtOAc/hex) to give the above-titled 
compound as a yellow soM (0.54 g). 341.3 (M+H), ret. t: 4.52 min (A). 

5 

Example 114 

7-Methoxy-2-methyl-l-pentyl-N-[(lS,2S)-l,3,3-trimethylbicyclo[2.2.1] 

heptan-2-yl]-lH-indole-3-carboxainide 



10 



20 




To the compound of Example 113(14 mg, 0.04 mmol) in DMF (ImL) was 
added NaH (12 mg, 0.3 mmol), and the reaction mixture was stirred for 10 min. n- 
15 Pentyl bromide ( 1 Img, 0.073 mmol) was added, and the mixture was heated at 60°C 
overnight. The above-titled compound was purified directly by preparative HPLC 
(7.9 mg). 411.4 (M+H), ret. t: 2.32 min). 



Examples 115-130 

The compounds of Examples 115-130 as shown in Table 6 were prepared 
following the same or similar procedure as for Examples 1 13-1 14. 

TABLE 6 
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EX. NO. 


STRUCTURE 


COMPOUND NAME 


DATA 

(M+H)/HPLC 
ret t (min.) 
and con- 
ditions 


115 




7-Methoxy-2-inethyl-l-[2-(4- 

piperidyl)ethYll-N-[(lS,2S)- 

1,3.3- 

triinethylbicyclo[2.2. l]heptan- 
2-yl]-lH-indole-3-carboxamide 


452.5/ 
3.83 (A) 


116 




7-Methoxy-l-(2- 

methoxyethyl)-2-inethyl"-N- 

[(lS,2S>l,3,3-triinethyl- 

bicyclo[2.2.1]heptan-2-yl]-lH- 

indole-3-carboxamide 


399.2/ 
4.72 (A) 


117 




7-Methoxy-2-inethyl- 1-(3- 

pyridinyl-inethyl)-N-[(lS,2S)-' 

1,3,3-trimethyl- 

bicyclo[2.2. l]heptan-2-yl]-lH- 

indole-3-carboxaimde 


432.3/ 
4.08 (A) 


118 




7-Methoxy-2-inethyl-l-[3-(4- 
[(1S,2S>1,3,3- 

trimethylbicyclo[2.2. l]heptan- 
2-yl]-lH-indole-3-carboxamide 


468.3/ 
^ R7 


119 




1- [2-(Dimetbylamino) 
ethyl]-7-inethoxy-2-inethyl-N- 

[(1S,2S)-1,3,3- 

trimethylbicyclo[2.2. l]heptan- 

2- yl] - 1 H7indole-3-carboxaimde 


412A/ 
3.79 (A) 


120 




7-Methoxy-2-methyl-l-[2-(l- 

pyrrolidinyl)ethyl]-N-[(lS,2S)- 

1,3> 

2-yl]-lH-indole-3-carboxamide 


438.4/ 
3.82 (A) 


121 




N^-Diethyl-7-methoxy-2- 
methvl-3-rrrriS,2SVl,3,3- 
trimethyl-bicyclo[2.2. l]heptan- 
2-yl]ainino]carbonyl]-lH- 

indole-l-acetamide 


454.4/ 
4.51 (A) 






methoxyphenyl)methyl] -2- 

methyl-N-[(lS.2S)-133- 
trimethyl-bicyclo[2.2. l]faeptaji- 
2-yl]-lH-indole-3-carboxainide 


461 3/ 
4.35 (A) 
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l-(2-Cyclohexylethyl)-7- 
methoxy-2-methyl-N- 

[(1S,2S)-1,3,3- 
trimethylbicyclo[2.2. l]hepta 
n-2-yl]-lH-mdole-3- 
carboxamide 


451.4/ 
2.5 (B) 


124 




l-[2-[Bis(l- 

methylethyl)amino]ethyl]-7- 

methoxy-2-methyl-N- 

[(1S,2S)-1,3,3- 

trimethylbicyclo[2.2. Ijhepta 

n-2-yl]-lH-mdole-3-. 

carboxamide 


468.5/ 
3.86 (A) 


125 




l-(2"Ethoxyethyl)-7- 
methoxy-2-methyl-N- 

[(1S,2S).1,3,3- 
trimethylbicyclo[2.2, l]hepta 
n-2-^yl]-lH^indole-3- 

carboxamide 


413.3/ 
4.82 (A) 


126 




7-Methoxy-2-methyl-l-[3- 

rnlien v1 -TnethoYv^nrnnvl 1 -N^- 

[(1S,2S)-1,3,3- 
trimethylbicyclo[2.2. IJhepta 
ii-2-yl]~lH-indole-3- 
carboxanude 


489.4/ 


127 




7-Methoxy-2-methyl- 1- 
[(tetrahydro-2- 
furanyl)methyl]-N-[(lS,2S)- 
1,3,3- 

trimethylbicyclo[2.2. l]hepta 

n-2-yl]-lH-indole-3- 

carboxamide 


425.3/ 
4.74 (A) 


128 




7-Methoxy-2-methyl-l-[2- 

(l-methyl-2- 

pyn:oliamyl)ethyl]-N- 

[(1S,2S)-1,3,3. 

trimethylbicyclo[2.2, IJhepta 

n-2-yl]-lH-.indole-3- 

carboxamide 


452.4/ 
3.92 (A) 


129 




7-Methoxy-2-metl7yl-l -(2- 
phenoxyethyl)-N-[( 1 S,2S)- 
1,3,3- 

trimethylbicyclo[2.2. l]hepta 

n-2-yl]-lH~indole-3- 

carboxamide 


461.4/ 
5.04 (A) 


130 




7-Methoxy-2-methyl-l-[3- 
(4-methyl-l- 
piperazmyi jpropyij-JN- 

[(1S,2S)-1,3,3- 
triinethylbicyclo[2.2. l]hepta 

n-2-yl]-lH-mdole-3- 

carboxamide 


481.4/ 
3.87 (A) 
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Example 131 

5-Methoxy-l-[2K4-morpholmyl)ethyl]-N-[(lS,2S)-133-trim 

[2.2. 1 ]heptan-2-yl]-lH-pyra2ole-3-carboxainide 




A. 5-Hydroxy-l-[2-(4-morpholinyl)ethyl]-lH-pyrazole-3-carboxylic acid 
ethyl ester 



10 




H2SO4 (cone, 0.98 g, 10 mmol) was added dropwise into a suspension of 
diethyloxalacetate sodiuna salt (10 mmol) in 100 mL anhydrous ethyl ether. Na2S04 
was filtered off after the addition. Excess acid was removed by 30 ml KHCO3 (sat,) 
15 to give diethyl oxacetate. 2-(N-morpholinyl)ethylhydrazine (1.45 g, 10 mmol) in 2 ml 
EtOH was added, and the mixture was refluxed for 45 min. The solvent was removed 
under vacuum to yield 2.1 g of the crude pyrazole-based compound A. 

B. 5-Methoxy-l-[2-(4-morpholinyl)ethyl]-lH-pyrazole-3-carboxylic acid 
20 ethyl ester 

V ■ 
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To a solution of the compound from step A (0.5 g, 1 .85 mmol) in MeCN (20 
roL) was added K2CO3. The reaction was stirred for 30 min and methyl iodide (2.2 
mmol) was added, and then the nadxture was stirred overnight. The solvent was 
removed, 50 ml brine was added, and the mixture was extracted with EtOAc 
5 (2X50ml). The organic layers were combined, dried, and concentrated to give the 
above compound B as a yellow oil. 

C-E. 5-Methoxy-l»[2K4-morpholiayl)ethyl]-N-[(lS,2S)-l,3,3- 

trimethylbicyclo[2.2,l]heptan-2-yl]-lH-pyrazole-3-carboxamide 

10 

The ethyl ester of step B was hydrolyzed to the acid (step C), converted to the 
acid chloride (step D), and then coupled with amine (step E), using the procedures as 
described for example 71G, 71H, and examples 72-82, to yield the above-titled 
compound of Example 131. 391.4 (M+H), ret. t: 3.19 min (A) 
15 Examples 132-135 

The compounds of Examples 132-135 as shown in Table 7 were prepared 
following the same or similar procedure as for Example 131. 
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TABLE? 



EX. NO. 


STRUCTURE 

♦ 


COMPOUND NAME 


DATA 

(M+H)/HPLC 
ret. t(min.) 
and 

conditions 


132 


— 

o 


1- [2-(4-Morpholinyl)ethyl]-5- 
(pentyloxy)-N-[( 1 S ,2S)- 1 ,3 ,3- 
triinethylbicyclo[2.2. l]heptaa- 

2- yl]- lH-pyrazole-3- 
carboxamide 


447.4/ 
3.76 (A) 


133 


0 


(2S)-2-(Methoxymethyl)- 1 -[[ 1- 
[2-(4-morpholinyl)ethyl]-5- 
(pentyloxy)- lH-pyrazol-3- 
yl]carbonyl]pyrrolidine 


409.4/ 
2.85 (A) 


134 


o 


N-[(2-Chloro-6- 
fluoroDhenvDineth vll-N-( 1 - 
methylethyl)-l-[2-(4- 
morpholinyl)ethyl]-5- 
(pentyloxy)- 1 H-pyrazole-3- 
carboxamide 


495.4/ 
3.67 (A) 


135 


. 0 


l-[2-(4-Morpholinyl)ethyl]-5- 
(pentyloxy)-N- [phenyl(2- 
pynQinyi ^nieuiyij- ijti-pyiazoie- 
3-carboxazaide 


478.4/ 
3.67 (A) 



5 Examples 136-185 

The compounds of Examples 136-185 as shown in Table 8 were prepared 
using the following procedure: 

Indole amide and pyrrole amide starting materials were prepared using the 
procedure as described for Examples 17-66. To a -30°C solution of the indole amide 
0 or pyrrole amide substrate (0.44 nnmol) in 4 mL of anhydrous TfBF was added a 1.5 M 
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Stock solution of n-BuLi in hexanes. After allowing the resulting mixture to warm to 
0°C over 45 min, the solution was cooled to -SO'^C, and DMF (L8 mmol) was added 
dropwise. The mixture was stirred at -30''C for 15 min and then allowed to warm to 
RT. The resulting solution was transferred via cannula under an Ar atmosphere into 

5 well-stirred, degassed 10% aqueous HCl (4 mL) at RT and warmed to SS^'C for 17 h. 
After removing the THDF on a rotary evaporator, the resulting aqueous portion was 
diluted with water (4 mL), and brought to pH of 10 by adding a 3 N aqueous solution 
of KOH. The mixture was extracted with DCM (3 x 20 mL), and the combined 
organic extracts were washed with water (20 mL) and brine (10 mL), then dried over 

10 anhydrous sodium sulfate, filtered, and concentrated in vacuo to afford the crude 
products. The cmde products were generally purified by flash chromatography on 
silica gel using EtO Ac/hex solvent nnxtures as the eluant to provide the pure products 
in 54-87% overall yield. 



TABLE 8 



EX. NO. 


STRUCTURE 


COMPOUND NAME 


DATA: 
(M+H)/ 
HPLC ret. 
time (min.) 
and 

conditions 


136 


O ^ / 

0 


2,5-Dihydro-6-methoxy-5- 
[2-(4-morpholinyl)ethyl] - 
2-propyl- lH-pyrido[4,3- 
b]indoH-one 


370.2 / 
2.38 (A) 


137 


0 


2-Cyclopentyl-2,5-dihydro- 
6-methoxy-5-[2-(4- 
morpholinyl)ethyl]- 1 H- 
pyrido[4,3-b]indol- 1 -one 


396.2 / 
2.69 (A) 


138 


0 


2,5-Dihydro-6-methoxy-2- 
(2-methoxyphenyl)-5-[2- 
(4-morpholinyl)ethyl] - 1 H- 
pyrido[4,3-b]indol- 1 -one 


434.1 / 
2.42 (A) 
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139 


0 


2,5-Diliydro-6-methoxy-2- 
(2-methoxyethyl)-5-[2-(4- 
morpholiiiyl)etibiyl] - 1 H- 
pyrido [4,3-b]indol- 1-one 


386.2 / 
2.15 (A) 


140 


o 

. — o 

6 


2-Ethyl-2,5-dihydro-6- 
inethoxy-5- [2-(4- 
niorpholinyl)ethyl]- IH- 
pyrido [4,3 -b]indol- 1 -one 


356.2 / 
2.14 (A) 


141 


0 


2,5-Dihydro-6-iiiethoxy-5- 

[2-(4-morpholinyl)ethyl]- 

2-[(3R)-tetxahydro-3- 

furanyl]- lH-pyrido[4,3- 
b]indol-l-one 


398.2 / 
2.21 (A) 


142 


0 


2,5-Dihydro-6-metlioxy-2- 
[(lS)-2-methoxy-l- 
(phenylinetliyl)ethyl] -5- [2- 
(4-morpholinyl)ethyl]- IH- 
pyrido [4,3-b]indol- 1 -one 


476.2 / 
2.10 (A) 


143 


0 


2,5-Dihydro-6-methoxy-5- 

TO — ^ Tn CfcTTiH r%l i n vl ^^tVi vl 1 — 

2-[phenyl(2- 

pyridinyl)methyl]-lH- 

pyrido[4,3-b]indol-l-one 


495.1 / 
2 47 (PC\ 


144 


0 . 


2,5-Dihydro-6-methoxy-5- 
[2-(4-morpholinyl)ethyl]- 
2-[(lR)-l-methyl-2- 
phenylethyl]- IH- 
pyrido [4,3 -b] indol- 1 -one 


446.3/ 
2.94 (A) 




0 


z , D -i-/inyQro-o-ineixioxy-3 - 
[2-(4-morpholinyl)ethyl]- 
2-(phenylniethyl)- IH- 
pyrido[4,3-b]indol- 1 -one 


'Ho. J / 

2.80 (A) 


146 


0 


2,5-Dihydro-6-methoxy-2- 
(2-methylcyclohexanyl)- 5- 
[2-(4-morpholmyl)ethyl]- 
lH-pyrido[4,3-b]indol-l- 
one 


424.2 / 
2.96 (A) 


147 


0 


"l-Fth vl nhen vl'^methvll - 

2,5-dihyclro-6-methoxy-5- 
[2-(4-morpholiiiyl)ethyl]- 
lH-pyrido[4,3-b]mdol- 1- 


432 2/ 
2.78 (A) 
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1 one 




148 


0 


o /'o '!2 "Pv^ V4Try-1r*r\_1 TT-inHf^n- 
Z-^ZjO-iJluyaru-- ixi--liiucu 

l-yl)-2,5-dihydro-6- 
methoxy-5- [2-(4- 
morpholinyl)ethyl]- IH- 
pyrido[4,3-b]indol-l-one 


444.2/ 
1.40 (B). 


149 


/ 

o 


2,5-'DihYdro-6-inethoxy-2- 

[1- 

(methoxyniethyl)propyl]-5- 
[2-(4-morpholinyl)ethyl] - 
lH-pyrido[4,3-b]indoH- 
one 


414.2 / 
1.23 (B). 


150 


o 


2,5-Dihydro-6-methoxy-5- 
[2-(4-iiiorpholmyl)ethyl] - 

2-phenyl-lH-pyrido[4,3- 
b]indol-l-one 

• 


404.2/ 

2.52 (B) 


151 


1^ 

o 


2-[4-(l,l- 

Dimethylethyl)phenyl]-2,5-- 
dihydro-6-iiiethoxy-5-[2- 
(4-morpholinyl)ethyl]-lH- 
pyrido [4,3-b]indol- 1 -one 


460.2 / 
3.42 (A) 


152 


0 • 


2-[(3- 

Chlorophenyl)niethyl]-2,5- 
dihydro-6-methoxy-5- [2- 
(4-inorpholinyl)ethyl]-lH- 
pyrido[4,3-b]indol-l-one 


452.2 / 


153 




2-r(4- 

Chlorophenyl)inethyl]-2,5- 
dihydro-6-methoxy-5-[2- 
(4-morpholiQyl)ethyl]-lH- 
pyrido[4,3-b]indol-l-one 


452.1 / 
3.11 (A) 


154 




2,5-Dihydro-6-inethoxy-2- 
( 1 -methylethyl)-5-[2-(4- 
morpholinyl)ethyl]-lH- 
pyrido[4,3-b]indol- 1 -one 


2.41 (A) 


1 « 




2-[(2,6- 

Dimethylplienyl)methyl]- 
2,5-dihydro-6-methoxy-5- 
[2-(4-morpholmyl)ethyl]- 
lH-pyrido[4,3-b]mdol-l- 


432.2 / 
2.74 (A) 
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one 




156 


• 6.. 


2,5-Dihydro-6-inethoxy-2- 
[(2- 

methoxyphenyl)methyl] -5- 
[2-(4-morpholinyl)ethyl] - 
lH-pyrido[4,3-b]iiidol- 1- 
one 


448.2/ 
2.90 (A) 


157 


0 


2-( 1 ,2-Dmiethylpropyl)- 
2,5-dihydro-6-methoxy-5- 
[2-(4-morpholinyl)ethyl] - 
lH-pyrido[4,3-b]indol-l- 
one 


398.3 / 
2.70 (A) 


158 




2-(Bicyclo[2,2. 1 ]heptan-'2- 
yl)-2,5-dihydro-6- 
methoxy-5-[2-(4- 
morpholinyl)ethyl]- 1 H- 
pyrido [4,3-b]indol- 1-one 


422.3 / 
2.93 (A) 


159 


0 ■ 


2-[4-(l,l. 

Diniethylethyl)cyclohexan 
yl]-2,5-dihydro-6- 
methoxy-5-[2-(4- 
morphoUnyl)ethyl]-lH- 
pyrido [4,3-b]indol- 1 -one 


466.6 / 
3.70 (A) 


160 


0 


2-Cyclohexyl-2,5-dihydro- 
6-methoxy-5- [2-(4- 
morpholmyl)ethyl] - 1 H- 
pyrido [4,3-"b]indol- 1 -one 


410.3 / 
2.90 (A) 


JlOX 


0 


^ -i--'iny(iro~D~ine Lnoxy-^- 

(2-methylpropyl)-5-[2-(4- 
morpholinyl) ethyl] - 1 H- 
pyrido[4,3-b]indol- 1 -one 


in\ (A) 


162 


6 


2,5-Dihydro-6-methoxy-5- 
l.z.-^'i--iiiorpnojjiiyi _jcixiyi j- 
2-(3,3.5-trimethylcyclo- 
hexanyl)- lH-pyrido[4,3- 
b]indol-l-one 


452.4 / 


163 




2,5-Dihydro-6-niethoxy-5- 

[2-(4-morpholinyl)ethyl]- 

2-(3-methylcyclohexanyl)- 

lH-pyrido[4,3-b]indol-l- 

one 


424.3 / 
3.14(A) 


164 


0 


2,5-Dihydro-6-methoxy-3- 
methyl-5-[2-(4- 
morpholinyl)ethyl] -2- 
[(1S,2S)-1,3,3- 
trimethylbicyclo[2.2. l]hept 


478.7 / 
3.44 (A) 
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1 


aii-2-yl]-lH-pyrido[4,3- 
b]indol-l-one 




165 


0 


2,5-Dihydro-6-methoxy-5- 
[2-(4-morpholinyl)ethyl] - 
2-(2,2,6,6- 

tetramethylcyclo-hexanyl)- 

lH-pyrido[4,3-b]indol- 1- 
one 


466.6 / 
1.61 (B) 


166 


CI 


2-[(2,6- 

Dichlorophenyl)methyl] - 

2,5-dihydro-6-methoxy-5- 

[2-(4-morpholinyl)ethyl3- 

lH-pyrido[4,3-b]indoH- 

one 


486.1 (M+)/ 
3.13(A) 


167 


> 


2-[(2. 

T^.tlin*5f vnTif*Ti\/l^m<atVi\7n-0 ^ 

dihydro-6-methoxy-5-[2- 
(4-morpholinyl) ethyl] - 1 H- 
pyrido[4,3-b]indol-l-one 


462.2 / 

Oil / A\ 
O.ll \J\) 


168 


T j 


1 2,5-Dihydro-6-methoxy-2- 
[(4-methoxyphenyl)- 

1 methyl]--5-[2-(4- 
morpholinyl)ethyl]- IH- 
pyrido[4,3-b]indol-l-one 


448.3 / 
2.75 (A) 


169 

1 


0 


2-[(2" 

Fluorophenyl)methyl]-2,5- 
dihydrO"6-methoxy-5-[2- 
(4-morpholinyl)ethyl] - 1 H- 
pyrido[4,3-b]indol- 1 -one 


436.2 / 
2.80 (A) 


170 




2-[(3- 

Fluorophenyl)methyl] -2,5- 
dihydro-6-methoxy-5-[2- 
(4-morpholinyl)ethyl]- IH- 
pyrido[4,3-b]indol" 1 -one 


436.3 / 
2.84 (A) 


171 


. 0 


2-[(4- 

Fluorophenyl)methyl]-2,5- 
dihydro-6-methoxy-5- [2- 
(4-inorpholinyl)ethyl3 - 1 H- 
pyridor4,3'-b]indol-l-one 


436.3 / 
2.82 (A) 


172 


.0 


2,5-Dihydro-6-methoxy-2- 
[(2-methylphenyl)methyl]- 
5-[2-(4- 

morpliolinyl)ethyl]-lH- 
pyrido [4,3-b]indol- 1 -one 


432.3 / 
2.92 (A) 
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173 


0 


2-[(2- 

Clilorophenyl)methyl]-2,5- 
dihydro-6-methoxy-5-[2- 
(4-morpholmyl)ethyl]- IH- 
pyrido [4,3-b]iiidol- 1-one 


452.2 / 
3.00 (A) 


174 




2-[(2,6-Dimethylphenyl)- 
methyl] -2,5-dihydro-6- 
methoxy-5-[2-(4- 
morpholmyl)ethyl]- IH- 
pyrido [4,3 -b]indol- 1 -one 


446.3/ 
3.14(A) 


175 


0 


2,5-Dihydro-6-methoxy-5r 
[2-(4-morpholinyl)ethyl] - 
2-[[2- 

(trifluoromethoxy)phenyl] 

methyl]-lH-pyrido[4,3- 
b]indol-l-one 


502.2 / 
3.22 (A) 


176 


0 


2,5-Dihydro-6-inethoxyT2- 
[(3- 

methoxypnenyl)methylJ -5- 
[2-(4-morpholinyl)ethyl]- 
lH-pyrido[4,3-b]indoH- 
one 


448.2/ 
2.83 (A) 


177 




2-[(3R)-l- 

Azabicyclo[2.2.2]octan-3- 
yij -z»,^-c*iiiycuo-c)"' 
methoxy-5-[2-(4- 
morpholinyl)ethyl] - 1 H- 
pyiido [4,3 -b]indoH-one 

• 


437.48 / 
1.23 (A) 


178 


"V 
0 




2,5-Dihydro-6-methoxy-5- 
[2-(4-morpholinyl)ethyl] - 
2-[(lR,2R)-l,3,3- 
triinethylbicyclo[2.2. 1]- 
heptan-2-yl]-lH- 
pyrido [4,3-b]indol- 1 -one 


464.28 / 
3.46 (A) 


179 


o 




2,5-Dihydro-6-methoxy-5- 
[2- (4-morpholinyl)ethyl] - 
2-[(lS,2S)-l,3,3- 
tnmethylbicyclo[2.2. IJnept 

an-2-yl]- lH-pyrido[4,3- 
b]indol-l-one 


464.58 / 
3.46 (A) 
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180 


0 


2,5-Dihydro-6-methoxy-5- 

[2-'(4-morpholinyl)efhyl]- 

2-[2-(4- 

morpholinyl)phenyl]- IH- 
pyrido [4,3-b]indol- 1 -one 


489.38 / 

1.19 (C) 


181 


H3Q 

0 


2,5-Dihydro-6-methoxy-5- 

[2-(4-morpholinyl)ethyl]- 

2-.[(lR,2S,5R)-5-methyI-2- 

methylethyl)cyclohexyl]- 
lH-pyrido[4,3-b]indoH- 
one 


466.45 / 
1.68 (C) 


182 


0 


2,5-Dihydi'o-6-methoxy-2- 
methyl-5-[2-(4- 
morpholinyl)ethyl] - 1 H- 
pyrido [4,3-b]indol- 1 -one 


342.22 / 
0.94 (C) 


183 


0 


l,5-Dihydro-l-[2-(4- 
morpholinyl)ethyl]-5- ' 

[(1R,2R)-1,3,3- 
trimethvlbicvclor2.2. 11 

heptan-2-yl]-4H- 

pyrido[3,2-c]pyridin-4-one 


384.31 / 
2.38 (A) 


184 


jCHa 

0 


l,5~Dihydro-5-[(2- 
naethoxyphenyl)methyl] - 1 - 
[2-(4-morpholinyl)ethyl] - 
4H-pyndo[3,2-c]pyndm-4- 
one 


368.27 / 
0.94 (E) 


185 


r 
0 


l,5-Dihydi-o-l-[2-(4- 
morpholmyl)ethyl] -5- 
[phenyl(2- 

pyridinyl)methyll -4H- 
pyrido[3^-c]pyridin-4-one 


460.64 / 
2.81 (A) 
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Example 186 

2,5-Dihydro-6-inethoxy-2-[(lS,2S)-l,3,3-trimethylbicyclo- 
[2.2.1]heptaii-2-yl]-lH-pyrido[4,3-b]indol-l-one 

5 




To7-Methoxy-2-methyl-N-[(lS,2S)-l,3,3-trimethylbicyclo[2.2.1]heptan-2- 
10 yl]-H-indole-3-carboxaimde (Example 113) (0.72 g, 2. 1 1 mmol) in anhydrous THF (4 
ml. ) at RT was added 60% sodium hydride dispersion in oil (254 mg, 6.34 mmol). 
The mixture was stirred for 0.5 h and DMAP (60 mg) was added followed by di-tert- 
butylcarbonate (2.3 mL, 1.0 M THF solution). After the addition was complete, the 
reaction mixture was stirred at RT for 10 min then quenched with water (20 mL) and 
15 extracted with EtOAc (200 wlS). The organic layer was washed with water and brine 
and then dried over anhydrous MgS04 and concentrated in vacuo to afford the cmde 
product. The crude product was further purified by flash column chromatography on 
silica gel to give Example 186 as a light yeUow foam (1.02 g, --100%). LC/MS MH^ 
441.32, ret. t: 4.21min (A). 
20 Example 187 

2,5-Dihydro-6-methoxy-2-[(lS,2S)-l ,3,3-trimethylbicyclo[2.2. l]heptan-2-yl]-lH- 

pyrido[4, 3-b]indol-l-one 



25 
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The above titled compound was prepared according to the general procedure 
described above for Examples 136-185. LC/MS MH^ 351.29, ret. t: 3.57 min (A). 

Examples 188 to 190 

5 The compounds of Examples 188 to 190, as shown in Table 9, were prepared 

via alkylation of Example 187, as follows. To a suspension of 2,5-Dihydro-6- 
methoxy-2-[(lS,2S)-l,3,3-trimethylbicyclo[2.2.1]heptan-2-yl]-lH-pyrido[4, 3- 

bjindol-l-one (20 mg, 0.06 mmol) and K2CO3 (32 mg, 0.23 mmol) in 0.5 mL of DMF 
was added the appropriate alkyl bromide (0.1 1 mmol), and the mdxture was stirred at 
10 RT under Ar overnight. The reaction mixture was quenched with water (10 mL), and 
the organic layer extracted with EtOAc (100 mL), washed with water and brine, then 
dried over MgS04, and concentrated in vacuo. The crade product was further purified 
by preparative HPLC to give the pure products in 72-92% overall yield. 

15 TABLE 9 



EX. NO. 


STRUCTURE 


COMPOUND NAME 


DATA: 
(M+H)/ 
HPLC ret. t 
(min.) and 
conditions 


188 

• 


V-N* CH, 


2,5-Dihydro-6-methoxy-5- 

(phenylmethyl)-2-[(lS,2S)-l,3,3- 
trimethylbicyclo[2.2. l]heptan-2- 

yl]-lH-pyrido[4,3-b]indol- 1-one 


441.32/ 
4.16 (A) 


189 

■ 


V^Nf CH, 


5-Butyl-2,5-dihydro-6-methoxy-2- 
[(1S,2S)-1,3,3- 

triinethylbicyclo[2.2. l]heptaii-2- 
yl] - lH-pyrido[4,3-b]indol- l-cme 


441.32/ 
4.28 (A) 
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190 




2,5-Dihydro-6-methoxy-5-(4- 
pyridiTiylniethyl)-2-[(lS,2S)-l,3,3- 
triinethylbicyclo[2.2. l]heptan-2- 
yl]- lH-pyrido[4,3-b]mdol- 1-one 


442.31/ 
3.13 (A) 









Example 191 



l,2-Dihyciro-6-methoxy-lK)xo-2-[(lS,2S)-133-trimethyl^^^ 

5H-pyrido[4,3-b]mdole-5-propanoic acid 




COgH 



10 



15 



The methyl ester 




was prepared from the compound of Example 



CO2CH3 



20 



187 using the appropriate alkyl bromide as described above for Examples 188-190, 
To a solution of the methyl ester substrate (65 mg, 0.15 mmol) in MeOH (0.5 mL) at 
RT was added 3.0 M aqueous KOH (0.25 mL, 0.75 mmol), and the mixture was 
warmed to 45°C pvemight. The reaction mixture was diluted with water (10 mL) and 
acidified to pH of 1 using 1 N aqueous HCl. The resulting mixture was extracted with 
EtOAc (25 mL x 4), and the combined organic extracts were washed with brine, dried 
over MgS04, and concentrated in vacuo. The crude product was further purified by 
preparative HPLC to give the above compound as a white solid (40 mg). LC/MS 
MET*" 423.31, ret. t: 3.66 min. 
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TR-v^m ples 192-197 



10 



15 



20 




Coxnpounds of formula (Hi), wherein Rx5 has the values listed in Table 10. 

were prepared as follows: « ro i-zl 

w.,n.„.« 192-194: To a RT solution of 2>Dihydro-6-meAoxy-5-[2-(4- 

„orpholinyl)e*yl>2-[(lS^S>W3-tti=«*ylbicyclo[2.2.11heptan-2-y^^^ 
pyrido[4.3-b)indoM-one (Exan^le 179) (30 mg. 54 Mxaol) in chloroform (0.5 mL) 
was addedNBS (U mg, 64 Mmol) forExample 192.NCS for Example 193. and 
SELECIFUJOR™ for Example 194. The resulting mixture was sdned f or 17 h, 
concentrated «vac„<,, and fl» crude product purified by p^parative HP1£. 

w,.„n.>s ,95-197: TO a-78"C solution of Example 192 (50 mg. 86 ,rmoI) m 
anhydtous THF (0.9 mL) was added a 1.7 M solution of r-Buli in pentane (112 ML. 
190 Mrnol). and the r^ulting solution was stirred at -78«C for 10 min. To this mtxmre 
was added efltyl iodide (8 pi, 95 ^tmol) for Example 195, p-toluenesuBony, cj^de 
for Example 196, and methyl iodide for Example 197. The mixu^ was allowed » 
warm to RT after stirring a. -78"C for 10 min. Tl. reaction mixOtre was qu«>ched by 
^g0.l mLof MeOH, and flte mixmre was coucentiated on a rotary evaporator «> 

afford the crude product which was purified by prq.arattve HPLC. 
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TABLE 10 



EX. NO. 




COMPOUND NAME 


DATA: 

(LC/MS MH+y 
HPLC ret t 
(min.) and 

CxOndiQons 


192 


Br 


4-Bromo-2,5-dihydro-6-methoxy-5- 
[2-(4-morpholinyl)ethyl]-2-[(lS,2S)- 
1 ,3,3-trimethylbicyclo[2.2. l]heptan-2- 
yl]-lH-pyrido[4,3-b]indol- 1-one 


543.28/ 
1.72 (E) (pale 
yeUow solid, 19 
mg, 72% yield). 


193 


CI 


4-Chloro-2,5-dihydro-6-methoxy-5- 
[2-(4-moipholinyl)ethyl]-2-[(lS,2S)- 
l,3,3-tiimethylbicyclo[2.2.1]heptan-2- 
yl]-lH-pyrido[4,3-b]indol-l-one 


498.22/ 
3.10 (A) (pale 
yellow solid). 


194 


F 


4-Fluoro-2,5-dihydro-6-inethoxy-5-[2- 
(4-moipholiiiyl)ethyl]-2-[(lS,2S)- 
1 ,3 ,3-trimethylbicyclo[2.2, l]heptan-2- 
vll- lH-Dvridor4.3-blindol- 1 -one 


482.33/ 

ret. t: 2.93 (A) 

(off white solid). 


195 


-CH2CH3 


4-Bthyl-2,5-dihydro-6-methoxy-5-[2- 
(4-moipholinyl)ethyl]-2-[(lS,2S)- 
1 ,3,3-trimethylbicyclo[2.2. l]heptan-2- 
ylj- 1 H-pyrxdo[4,3-b jindol- 1 -one 


492.57/ 
1.71 (B) 
(white solid: 25 


196 


-CN 


4-Cyano-2,5-dihydro-6-methoxy-5-[2- 
(4-morpholinyl)ethyl]-2-[(lS,2S)- 
1 ,3 ,3-trimethylbicyclo[2.2. l]hieptan-2- 
yl]- 1 H-pyndo[4,3-b]mdol- 1 -one 


489.43/ 
1.70(E) 


197 


-CH3 


4-Methyl-2,5-dihydro-6-methoxy-5- 
[2-(4-morpholinyl)ethyl]-2-[(lS,2S)- 
1 ,3,3-trimethylbicyclo[2.2. l]heptan-2- 
yl]- lH-pyrido[4,3-b] indol-1 -one 


478.51/ 
2,89 (A) 
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Example 198 

2-Methyl-l-[2-(4-morpholinyl)ethyl]-5-phenyl-N-[(lS,2S)-l,3,3- 
trimethylbicyclo[2.2. l]heptan-2-yl]- lH-pytrole-3-carboxainide 





COgEt 



10 

A neat mixture of 2-phenylglyciBol (5.0 g, 36 mmol) and ethyl-3- 
aininocrotonate (4.2 mL. 33 mmol) was heated at 80°C for 16 h, and the resulting oil 
was cooled to RT. dissolved into DCM (10 mL), and filtered through a pad of siUca 
15 gel washing with a 1:1 mixture of EtOAc and hexanes. The resulting filtrate was 

concentrated in vacuo to afford compound A as a pure product (7.45 g, 90%). LC/MS 
MH^ 250.10, ret. t: 2.51 min (A). 



20 



B. 

.GOeEt 




A degassed solution of the compound from step A (0.5 g, 2.0 mmol) and 2- 
bromomesitylene (0.3 mL, 2.0 mmol) in 10 mL of anhydrous DMF was added via 
cannula to a reaction flask containing K2CO3 (0.6 g, 4.0 mmol) and Pd(PPh3)4 (58 mg, 
25 5.0 Mmol), and the resulting mixture was heated to 150°C for 5 h. After cooling to 
RT, the mixture was diluted with water (50 mL) and extracted with EtOAc (3 x 40 
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mL). The combined organic extracts were washed with water (3 x 20 mL) and brine 
(20 niL), then dried over sodium sulfate, filtered, and concentrated in vacuo. The 
crude product was purified by flash chromatography on silica gel using 25% EtOAc 
in hexanes as the eluant to afford after concentration in vacuo compound B as a tan 
5 solid (0,43 g, 94% yield). LC/MS Mit 230.10, ret. t: 3.23 min (A). 



15 



25 



C. 



COaEt 




10 Compound C was prepared j&rom the compound of step B in 8 1 % yield 

following the procedure for Example 2, step A. LC/MS MH** 343.40, ret. t: 2.35 min 

(A). 



D. 



CO2H 




o 



N- 
0 

To a solution of the compound from step C (2.5 g, 7.3 mmol) in MeOH (6.5 
mL) was added 3N aqueous KOH (6.5 mL), and the resulting mixture was heated in a 
90°C oil bath for 20 h then cooled to RT. The MeOH was removed on a rotary 
evaporator and the remaining aqueous portion was diluted with water (total volume 
20 -50 mL) and brought to a pH = 6 or 7 by slow addition of 20% aqueous HCl. The 
resulting mixture was extracted with DCM (3 x 30 mL), and the combined organic 
extracts were washed with brine (20 mL), dried over sodium sulfate, filtered, and 
concentrated in vacuo to afford 2.1 g (92%) of compound D as a white solid. LCVMS 
MlT 315.30, ret. t: 1.67 min. (A). 



E. 2-Methyl-l-[2-(4-morpholinyl)ethyl]-5-phenyl-N-[(lS,2S)-l,3,3- 

trimethylbicyclo[2.2. l]heptan-2-yl]-lH-pyrrole-3-carboxamide (Example 198) 
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A mixture of compound D (0.25 g, 0.80 mmol), EDCI (0.20 g, 1.0 inmol), 1- 
hydroxybenzotriazole (0.1 3g, 0.95 mmol), DIPEA (0.55 mL, 3.2 mmol), and (S)- 
fenchylamine (0.20 g, 0.87 mmol) in 2 mL of DMF was heated to 60°C for 18 h then 
cooled to RT. The mixture was diluted with water (30 mL) and extracted witti EtOAc 
5 (3 X 30 mL). The combined organic extracts were washed with saturated aqueous 
NaHCOa (3 x 15 mL), water (3 x 15 mL), and brine (30 mL), then dried over sodium 
sulfate, filtered, and concentrated in vacuo to afford the crude product. Purification 
by flash chromatography on silica gel using 80-100% EtOAc-hexanes mixture as the 
eluant afforded Example 198 as an off-white solid (0.30 g, 83% yield). LC/MS Mit 
10 450.74, ret. t; 3.32 min. (A). 

Example 199 

2-Methyl-l-[2-(4-morpholmyl)ethyl]-4,5-diphenyl-N-[(lS,2S)-l,3,3- 
trimethylbicyclo[2.2.1]heptan-2-yl]-lH-pyrrole-3-carboxamide 

15 




20 The compound of Example 199 was prepared following the procedure 

described above for Example 198. LC/MS MH+ 526.74, ret. t: 3.60 min (A). 

Examples 200 and 201 
l,5-Dihydro-l-[2-(4-morphoUnyl)ethyl]-2-phenyl-5-[(lS,2S)-l,3,3- 

25 trimethylbicyclo[2.2.1]heptan-2-yl]-4H-pyrido[3,2-c]pyridin-4-one (Ex. 200), and 

l,5-Dihydro-l-[2-(4-morphoUnyl)ethyl]-2,3-diphenyl-5-[(lS,2S)-l,3,3- 
trimethylbicyclo[2.2.1]heptan-2-yl]-4H-pyrido[3,2-c]pyridin-4-one (Ex. 201) 
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( ^ ' (Ex. 200) 



( "A (Ex.201) 



The compounds of Examples 200 and 201 were prepared from Examples 198 
and 199, respectively, following the general cyclization procedure described above for 
Example 83. For Example 200, LC/MS MH^ 415.42, ret. t: 0.90 min (E), and for 
Examole 201. LC/MS MBF^ 536.60, ret. t: 3.18 min (A). 



Examples 202-500 

The compounds of Examples 202-500, as shown in Table 1 1, were prepared 
using the general procedure below. 

10 7-methoxy- l-(moipholinylethyl)indazole-3-acid chloride hydrochloride salt 

was prepared as follows. To 7-methoxy- l-morpholinoethyl indazole-3-carboxylic 
acid sodium salt (3.0 g, 9 mmol) in anhydrous DCM (86 mL) at RT were added DMF 
(0.04 mL, 0.05 nrniol) and oxalyl chloride (4.3 mL, 49 mmol). After stirring at RT 
for 2 h, the solvent was removed in vacuo and the resulting pale yellow solid was 

15 triturated with three 75 mL portions of hexanes. The resulting solid was dried in 

vacuo to afford 3.1 g (91%) of the crude acid chloride hydrochloride salt containing 1 
eq. NaCl. This crude material was used directly in the procedure below without any 
further purification. LCMS (M+H) = 324.70, ret. t: 2.16 min (A). 

20 General Procedure 

To a slvirry of an indazole acid chloride HCl salt (25 mg, 0.06 mmol) in 0.5 
mL of DCE at RT were added TEA (28 pL, 0.20 mmol) and the amine or aniline 
substrate (0.05 mmol). The resultmg mixture was stirred at RT for 16 h for the 
aliphatic amine cases or 70''C for 16 h for the aniline cases. The reaction mixture was 
25 diluted with chloroform (1 mL) and shaken with 1 N aqueous NaOH (0.5 mL). The 
organic layer was removed and concentrated in vacuo to afford the desired amide 
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products having sufficient purity. In some cases, purification by flash 
chromatography using siUca gel and EtOAc/hex solvent mixtures as the eluant was 
necessary to obtain the pure products. 



TABLE 11 



1 EX. NO. 1 


STRUCTURE 


COMPOUND NAME ] 

] 

] 
1 


DATA: 
MS (M+H)/ 
EIPLC ret. 
time (min.) 
and 

conditions 


202 


^^^^S^ Chiral 


7-Methoxy-N-[(lS)-l-(l-inethyl- - 
lH-tetxazol-5-yl)-2-phenylethyl]- 
l-[2-(4-morpholinyl)ethyl]-lH- 
indazole-3-carboxamide 


49131/ 
2.87 (A) 


203 


OMe V 

Q 


7-Methoxy-N,N-dimethyl-l-[2- 

(4-morpholinyl)ethyl]-lH- 

indazole-3"Carboxamide 


333.40/ 
1.98 (A) 


204 


O 


7-Methoxy-l-[2-(4- 
niorpholinyl)ethyl]-N- 
(phenylmethyl)- lH-indazole-3- 
carboxamide 

• 


394.52/ 
2.80 (A) 


205 


0 


7-Methoxy-l-[2-{4- 
niorpholmyl)ethyl]-N-(2- 
phenylethyl)-lH-inda2ole-3- 
carboxamide 


409.51/ 
2.98 (A) 
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206 



207 



208 



209 




Chiral 




Cliifal 




Chiral 




7-Methoxy-N-[(lS>2- 
(methylanuno)-2-oxo-l- 
(phenylmethyl)ethyl]- 1-[2-(4- 
morphoIinyl)ethyl]-lH-indazole- 
B-carboxamide 



466.60/ 
2,81 (A) 



7-Methoxy-l-[2-(4- 
morpholinyl)ethyl]-N-[(lS)-l- 
hydroxy-2-(phenylmethyl)ethyl]- 
1 H-indazole-3-carboxamide 



439.53/ 
2.87 (A) 



7-Methoxy-N-[(lS,2S)-l,3,3- 
triinethylbicyclo[2.2. l]heptan-2- 
yl]-lH-indazole-3-carboxainide 



328.42/ 
4.35 (A) 



7-Methoxy-N,N-dimethyl-lH- 
indazole-3-carboxamide 



220.26/ 
2.72 (A) 



210 




7-Methoxy~l-[2-(4- 
morpholinyl)ethyl] -N-(3- 
phenylpropyl)-lH-iadazole-3- 
carboxamide 



423.20/ 
1.49(B) 



211 




7-Metboxy-N-( 1 -methyl-3- 
phenylpropyl)-l-[2-(4- 
morpholinyl)ethyl]-lH-indazole- 
3-carboxainide 



437.39/ 
1.43 (C) 
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N-([l ,1 -Biphenyl>4-yl)-7- 

methoxy-l-[2-(4- 
morpholinyl)ethyll-lH-mdazole- 

3-carboxainide 



lH'-iTmdazol-2-yl)-2- . 

phenylethyll-l-[2-(4- 
inorpholinyl)ethyl]-lH-mdazole- 

3-carboxainide 



603.26/ 
L17 (B) 



N-K3RH- ^ ^ 

Azabicyclo[2.2.21octan-3-yll-7- 

methoxy-l-l2-(4- 
imorpbolinyDethyll-lH-indazole- 

3-carboxamide 



x>i-[(lR,2S)-2,3-I>iliy<i^o-l^- 
inden-3-yll-7-methoxy-l-[2-(4- 

,morpholinyl)ethyll-lH-indazole- 
3-carboxanude 




414.34/ 
0,74 (C) 



437.31/ 
1.24 (C) 



inden-3-yll-7-in6thoxy-l-[2-(4- 
lmorpbolinyl)ethyll-lH-mdazole- 

3-carboxaiiiide 



437.31/ 
1.22 (C) 
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217 




N-[(3S>-1- 

Azabicyclo[2.2.2]octan-3-yl]-7- 
methoxy-l-[2-(4- 
inorpholinyl)ethyl]-lH-iiidazole- 
j-carDOXanuu& 


414.42/ 
1.17 (A) 


218 




N-[2-[4- 

(Acetylainino)phenyl]ethyl] -7- 
methoxy- 1 - [2-(4- 
morpholinyl)ethyl] - IH-indazole- 
3-carboxamide 


466.38/ 
1.11 (C) 


219 


* 


7-Methoxy-l-[2-C4- 
inorpholinyl)ethyl] -N-(2- 
phenylcyclopropyl>-lH>-indazole- 
S-carboxainide 


421.29/ 
1.35 (C) 


220 


Chlral 

P 

q \_j0CHb 

rvrti ° 

HgC-O 1 

0 


N-[[7-Methoxy-l -[2-(4- 
inorpholinyl)ethyl] - IH-indazol- 
3-yl]carbonyl]-3-(4-thiazolyl)-L- 
alanine methyl ester 


474.55/ 
2.50 (A) 


221 

1 




7-Methoxy-l-[2-(4- 
morpholinyl)etfayl]-N-[4-[3- 
(trifluoromethyl)-lH-pyrazol-l- 
yl]phenyl] - 1 H-indazole-3- 
carboxamide 


515.50/ 
3.55 (A) 
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222 



223 



224 



225 



226 



H 



7-Methoxy-l-[2-(4- 
inorpholinyl)ethyl]-N-(l- 
naphthalenylmethyl)"lH- 
indazole-3-carboxaimde 



H 



445.53/ 
3.29 (A) 



7-Methoxy-l'[2-(4- 
inorphoHnyl)ethyl]-N-(2,2,6,6- 
tetrainethylcyclohexyl)-lH- 
indazole-3"Carboxainide 



443.62/ 
3.26 (A) 



Hp 



H 



N-(2,2-Dimethylcyclopentyl)-7- 

methoxy-l-[2-(4~ 
morpholinyl)ethyl]-lH-indazole- 

3-carboxainide 



O . / ' 
H 



Chlial 



H 



401.54/ 
3.10(A) 



7-Methoxy-N-methyl-l-[2-(4- 
niorpholinyl)ethyll-lH-indazole- 

3-carboxaimde 



1319.29/ 
1.45(A) 



N-[[7-Methoxy-l-[2-(4- 
niorphoIinyl)ethyl]- 1 H-indazol- 
3-yl]carbonyl]-L-phenylalanine 

1,1-diinethylethyl ester 



1509.62/ 
3.00 (A) 
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227 


O,^^/ OH 


7-Methoxy-N-[(lS,2S)-2- 

hydroxy-l-(methoxymethyl)-2- 

phenylethyl]-l-[2-(4- 

morpholiiiyl)ethyl]-lH-inda2ole- 

S-carboxamide 


469.56/ 
2.37 (A) 


228 


HO. /'':-^Chiral 

^^^^^^^ 


7-Methoxy-N-[(lR,2S,3R.4S)-3- 
{hydroxyinethyl)bicyclo[2.2. l]he 

ptan-2-yl]-l-[2-(4- 

moipfaoliflyl)ethyl]-lH-indazole- 

3-carboxainide 


429:54/ 
3.24 (A) 


229 


Chssi) 

"' o 


N- [[7-Methoxy- 1 -[2-(4- 

inorpholinyl)ethyl]-lH-indazol- 

3-yl3carbonyl]-L-phenylalanme 


453.59/ 
2.15 (A) 








230 


0 


7-Methoxy-l-[2-(4- 
morpholmyl)ethyl]-N-[2-(2- 
thienyl)ethy 1]- lH-indazole-3- 
carboxamide 


415.16/ 
2.51 (D) 


: 231 


0 


7-Methoxy-l-[2-(4- 
morpholinyl)ethyi]-N-(l ,2,3,4- 
tetrahydro-l-naphthalenyl)-lH- 
inQazoic-j-carDOxaiiiia6 


435.22/ 
2.85 (D) 


. 232 


r 

0 


N-(l ,3-Benzodioxol-5-ylmethyl)- 
7-methoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-indazole- 
3-carboxamide 


439.16/ 
1.35 (D) 
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233 




7-Methoxy-l-[2-(4- 
morpholinyl)ethyl]-N-[3- 
(phenylmethoxy)-2-pyndiiiylj- 
lH-indazole-3-carboxamide 


488.26/ 
130(D) . 










0 






234 


0 


N-[2-(Acetylaimno)ethyl]-7- 
methoxy-l-[2-(4- 
morpholinyl)ethyl]- IH-indazole- 
3-carboxaimde 


390.22/ 
1.66 (D) 


235 


0 


N-[[3,5. 

Bis(tri£luoromethyl)phenyl]meth 
yl]-7-inethoxy-l-[2-(4- 
morpholiny l)ethyl] - 1 H-indazole- 
3-carboxaimde 


531.18/ 
3.24 (D) 


236 


o P 


7-Metfaoxy-l-[2-(4- 
morpholinyl)ethyl]-N-[3-(l- 
piperidinyl)propyl]-lH-indazole- 
3-carboxamide 


430.26/ 
1.64 (D) 


237 


0 


7-Methoxy-N-[2-[(4-. 
nitrophenyl)amino] -2-oxoethyl]- 
l-[2-(4-morphoHnyl)ethyl]-lH- 
indazole-3-carboxanude 


483.16/ 
2.50 (D) 


238 


9^3 NH ^ 


N-[[(lR)-3,3- 

Dimethylcyclohexyl]methyl]-7- 
niethoxy-l'-[2-(4- 
inorpholinyl)ethyl]-lH-indazole- 
3-carboxaimde 


441.27/ 
3.26 (D) 
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239 


H OCH3 

H3C-O 1 


7-Methoxy-N-(4-methoxy [ 1,1- 
biphenyl]-3-yl)-l-[2-(4- 
morpfaolinyl)ethyl]- IH-indazole- 
3-carboxamide 


487.22/ 
3.29 (D) 


240 




N-(2,2-Diphenylpropyl)-7- 

methoxy-l-[2-(4- 

raorpholinyI)ethyl]-lH-inda201e- 


499.27/ 
3.21 (D) 


241 


0 

• 


N-(3,3-Diphenylpropyl)-7- 
inethoxy-l-[2-(4- 
morpholinyl)ethyl]- IH-indazole- 
3-carboxamide 

a 


499.27/ 
3.20 (D) 


242 


H3C-0 1 

0 


7-Methoxy-l-[2-(4- 
morpholinyl)ethyl]-N-[(3R)-l- 
(phenylmethyl)-3-pyrrolidinyl]- 
lH-indazole-3-carboxamide 


464.28/ 
2.03 (D) 


243 


H3P-0 1 

0 


7-Methoxy-l-[2-(4- 
morpholmyl)ethyl]-N-[(3S)-l- 
(phenylmethyl)-3-pyrrolidinyl]- 
lH-indazole-3-carboxaiziide 


464.29/ 
2.01 (D) 



-122- 
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244 


1 

HgO-O 1 

0 


7-Methoxy-N-(5-methyl- 1 - 
^ phenyl-lH-pyrazol-3-yl)-l-[2-(4- 
morphoIinyI)ethyl]-lH-indazole- 
3-carboxamide 


461,23/ 
1.32 (D) 


245 


^ v> 

0 


(2-endo3-endo)-3-[[[7-methoxy- 
l-[2-(4-morpholiiiyl)ethyl]-lH- 

indazol-3- 

yllcarbonynamino1bicvclor2,2. 11 
hept-5-ene-2-carboxylic acid 
ethyl ester 


469.26/ 
2.66 (D) 


246 




N-[[l-(4- 

Chlorophenyl)cyclopropyl]methy 
l]-7-inethoxy- 1 - [2- (4- 
morpholinyl)ethyl]-lH-indazole- 
3-carboxaniide 


469.23/ 
3.05 (D) 


247 


0 


N-[(lR>2,3-Dihydro-lH-inden- 
1 -yl] -7*.methoxy- 1 - [2-(4- 
moipholiny l)ethyl] - 1 H-indazole- 
3-carboxamide 


421.22/ 
2.69 (D) 


248 


JQ ' 

H3C-O 1 

0 


N-[(lS)-2,3-Dihydro-lH-inden- [ 
l-yl]-7-methoxy-l-[2-(4- : 
anLorpholinyl)ethyl]-lH-indazole- 
3-carboxamide 


421.19/ 
2.69 (D) 



-123- 



BNSCXX;iD: <WO 0158869A2_I_> 



wo 01/58869 PCT/USOl/04131 



1 249 

t 


0 


N-tl-[(6-Fluoro-2- 

naphthalenyl)methyl]-4- 

piperidinyl]-7-inethoxy-l-[2-(4- 

morpholiiiyl)ethyl]-lH-ii2dazole- 

3-carboxaimde 


546.29/ 
1.68 (D) 


250 


0 


7-Methoxy-l-[2-(4- 
morpholinyl)ethyl]-N-(5,6,7,8- 
tetrahydro-1 -naphthalenyl)-lH- 
indazole-3-carboxamide 


435.22/ 
2.81 (D) 


251 




7-Methoxy-l-[2-(4- 
rQorpholinyl)ethyl]-N-(2-oxo-2- 
phenylethyl)- lH-indazole-3- 
caTDOxamiae 


423.19/ 
2.47 (D) 


252 


0 • 


N-(l,2-Dihydro-5- 
acenaphthylenyl)-7-methoxy- 1- 
[2-(4-morphoUnyl)ethyll-lH- 


457.19/ 
2.89 (D) 


253 


0. 


7-Methoxy-l-[2-(4- 
inorpholinyl)ethyl]-N-[4-(l- 
piperidinyl)phenyl]-lH-indazole- 
S-carboxamide 


464.27/ 
2.06 (D) 


254 


Q 

T J 6 HP 


N-[2-(3,5- 

Dimethoxyphenyl)ethyl]-7- 
methoxy-l-[2-(4- 
inorphoIinyl)ethyl]-lH-indazole- 
3-carboxamide 


469.26/ 
2.63 (D) 



-124- 



BNSOOCID: <WO. 



.0158869A2J_> 



wo 01/58869 
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255 




7-Methoxy-l-[2-(4- 

inoipholinyl)ethyl]-N-[[(lS;2S)- 
2,4.4- 

trimethylcyclohexyl]methyl]- IH- 
indazole-3-carboxaimde 


455,31/ 
3.40 (D) 


256 


o 


N-( 1 - Adamantylmethy l)-7- 
methoxy-l-[2-(4- 

moipholinyl)ethyl]-lH-indazole- 
3-carboxamide 


453.31/ 
3.25 (D) 


257 


CH N — N \ 


7-Methoxy-.N-[3- " 
(metfaylphenylamino)propyl]- 1 - 
[2-(4-morphoHnyl)ethyl]-lH- 


452.28/ 
1.90 (D) 


258 


0. 


N-(3,4-Dihydro-2H- 1 ,5- 
beiizodioxepin-7-yl)-7-methoxy- 
l-[2-(4-inorpholinyl)ethyl]-lH- 
indazole-3-carboxamide 


453.23/ 
2.61 (D) 








259 


0 


XCyclohexylmethylammo)methy 
L]phenyl]-7-inethoxy-l-[2-(4- 
uiorpnouny 1 ^etnyij - 1 Jtl-inaazoie- 
3-carboxamide 


506.31/ 
2.32 (D) 


260 




7-Methoxy-l-.[2-(4- 
norpholinyl)ethyl]-N-(4- : 
)heny Ibutyl)- lH-indazole-3- 
^arboxamide 


437.24/ 
2.95 (D) 



-125- 



P158869A2_L> 



wo 01/58869 
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261 



262 



263 



HaC-O 





7-Methoxy-N-[(lR,2S,5R)-5- 1443.30/ 
inethyl-2-(l- |3.27 (D) 

methylethyl)cyclohexyl]-l -[2-(4- 
morpholiny l)ethyl]- 1 H-indazole- 
3-carboxainide 



7-Methoxy-l-[2-(4- 
morpholinyl)ethyl]-N-[2-(2- 
pyridinyl)ethyl]-lH-indazole-3- 
carboxamide 



1410.21/ 
1.55 (D) 




7-Methoxy-l-[2-(4- 
inorpholinyl)ethyl]-N-[2-(4- 
pyridinyl)ethyl]- lH-inda2ole-3- 
carboxamide 



1410.19/ 
1.56 (D) 



264 




N-[3-( IH-Inudazol- 1 -yl)propyl]- 
7-methoxy-l-[2-{4- 
morpholinyl)ethyl]-lH-inda2ole- 
3-carboxamide 



1413.22/ 
1.52 (D) 



265 




N-(2,2-Diphenylethyl)-7- 
methoxy-l-[2-(4- 
morpholmyl)ethyl]- 1 H-indazole- 
3-carboxainide 



266 




485.26/ 
3.03 (D) 



7-Methoxy-l-[2-(4- 1459,23/ 
moipholmyl)ethyl]-N-[(lS)-l-(l- |2.76 (D) 
naphthalenyl)ethyl]- IH-indazole- 
3-carboxamide 



-126- 



01S8869A2 I > 



wo 01/58869 
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267 



268 



269 



270 



271 



Q 





Q 





Q 



CH 



QH3 N --^1 




7-Methoxy-N-[(lR)--l-methyl-3- 
phenylpropyl] - 1 -[2-(4- 
moipholiiiyl)ethyl]-lH-inda2ole- 
S-carboxamide 



437.24/ 
2.88 (D) 



V-Methoxy-N-LClS^l-methyl-S- 
pheny Ipropyl] - 1 - [2-(4- 
morpholinyl)ethyl] - IH-indazole- 
S-carboxamide 



437.24/ 
2.87 (D) 



7-Methoxy-N-[ l-methyl-2"(2- 
naphthalenylainino)-2-oxoethyl]- 
l-[2-(4-morphoHnyl)ethyl]-lH- 
indazole-3-carboxainide 



502.24/ 
2.95 (D) 



N-[2-[Bis(l- 

methylethyl)amino]ethyl]-7- 
methoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-indazole- 
3-carboxaniide 



432.29/ 
1.32 (D) 



7-Methoxy-N-[(lS)-2-methoxy- 
l-(2-phenylmethyl)ethyl]-l-[2- 
(4-morpholinyl)ethyl]- IH- 
indazole-3-carboxaimde 



453.27/ 
2.67 (D) 



272 




N-([l,l 'Biphenyl]-2-ylmethyl)- 
7-inethoxy- 1 - [2-(4- 
moipholinyl)ethyl]-lH-indazole- 
3-carboxainide 



471.26/ 
3.05 (D) 



-127- 



0158Be9A2_L> 



wo 01/58869 



PCTAJSOl/04131 



273 




N-[4-(4-Chlorophenyl)- IH- 
pyn:ol-2-yl]-7-inethoxy-l-[2-(4- 
moipholiiiyl)ethy]] - 1 H-indazole- 
S-carboxamide 


480.90/ 
3.13 (A) 


274 


o 


1 ,2,3,4-Tetrahydro-l -[[7- 
methoxy- 1 - [2-(4- 
morpholinyl)ethyl]-lH-indazol- 
3-yl]carbonyl]quinoline 


421.23/ 
2.20 (A) 


275 


■0 


N- [( 1 S)- 1 -Cy ano-2-phenylethyl]- 
7-methoxy-l-[2-(4- 
inorpholinyl)ethyl]-lH-indazole- 
3-carboxamide 


434.25/ 
1.23 (C) 


276 




7-Methoxy-N-(l-methylethyl)-l- 

[2-(4-inorpholinyl)ethyl]-lH- 

indazole-3-carboxamide 


347.28/ 
1.76 (A) 


277 


N 

c :i 


7-Methoxy-N-[(lS)-l-(2-methyl- 
2H-tetrazol-5-yl)-2-phenylethyl]- 
l-[2-(4-morpholinyl)ethyl]-lH- 
indazole>3-carboxaniide 


491.31/ 
1.23 (B) 


278 


o 

O \ ,NH2 

mm A. #1 1 
^0 


N-[(lS)-l-(Aiiiinocarbonyl)-2- 
phenylethyl]-7-methoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-indazole- 
3-carboxainide 


452.25/ 
1.21 (B) 



-128- 



. BNSDOCID: -cWO 0158869A2J_> 
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281 
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279 ] 




Chhai 



'N-[(1S)-1-[[(2- 

Cyanoethyl)aimiio]carbonyl]-2- 

plienylethyl]-7-inethoxy-l-[2-C4- 

moipholinyl)ethyI].lH-indazole> 
S-carboxamide 



505.29/ 
1.14 (C) 



Chirat 



7-Methoxy-l-[2-(4- I389 26/ 

moiphoIinyl)ethyl]-N-[[(2R> l.io (B) 

ltetrahydro-2-furanyl]methyI]-lH- 
iiidazole-3-carboxainide 



Chiral 




HQ 



H 




N-[2-(2,6-Dimethylphenoxy)«l- 

methylethyl]-7-methoxy-l-[2-(4- 

'inorpholinyl)ethyl]-lH-iiidazole- 
S-carboxamide 



46730/ 
1.48 (B) 



7-Medioxy-l-[2-(4- 

morpholinyl)ethyl]-N-[(2R>2- 

phenylpropyl]-lH-indazole-3- 
carboxamide 



(423.24/ 
1.33 (B) 



7-Methoxy-l-[2-(4- 

morphoIinyl)ethyI]-N-[(2S)-2- 

phenylpropyl]-lH-indazole-3- 
carboxamide 



423.24/ 
1.32 (B) 



-129- 
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284 




N-[2-(Dimethylaimno)- 
l,ldiiaethylethyl]-7-methoxy-l- 
[2-(4-morpholinyl)ethyl]-lH- 
indazole-3-carboxamide 



404.30/ 
0.87 (B) 



285 




N-([ 1 , 1 '-Bipheny l]-3-ylmethy 1)- 
7-methoxy-l-[2-(4- 
morpholinyl)ethyl] - 1 H-indazole- 
3-carboxaiDide 



471.26/ 
1.58 (B) 



286 



287 




N-t2-(2,4- 

Dimethylphenyl)ethyl]'-7- 
inethoxy-I-[2-(4- 
morpholinyl)etiiyl]- IH-indazole- 

3-carboxamide 



437.27/ 
1.56 (B) 




Chiral 



7-Methoxy-l-[2-(4- 
inoipholinyl)ethyl] -N-[( 1 S)- 1 • 
phenylpropyl]-lH-indazole-3- 
carboxamide 



467.26/ 
1.40 (B) 



288 




Chba 



7-Methoxy-l-.[2"(4- 

moipfaolinyl)ethyl]rN-[(lR)-l" 
phenylpropyl]- lH-indazole-3- 
carboxamide 



423.25/ 
1.40 (B) 



289 




7-Methoxy-i-[2-(4- 
moipholinyl)ethyl]-N-[[4-(l,2,3. 
thiadia2ol-4-yl)phenyl]inetliyl]- 
1 H-indazole-3-carboxaimde 



423.25/ 
1,31 CB) 



-130- 



BNSDOCIO: <WO 
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290 



291 



292 



293 



294 



295 





ChiraJ 




|7-Methoxy-l-[2-(4- 
moiphoUnyl)ethyl]-N-[[2- 
(trifluoromethoxy)phenyllmethyl 
]- lH-indazole-3-carboxamide 



1479.2/ 
1*48 (B) 




7-Methoxy-l-.[2-(4- 1479,21/ 
morphoUnyl)ethyl]-N-[[(2S)- 1 1.10 (B) 
tetrahydro-2-ftiranyl]methyl]-lH- 
|indazole-3-carboxaimde 




Chial 



-CH, 




3 



f7-Methoxy-l-[2-(4- 1389.25/ 
morphoUnyl)ethyll-N-[phenyl(2- 1.18(B) 
pyridinyl)niethyl]-lH-indazole-3- f 

carboxamide 



|7-Methoxy-N-(l -methyl-l- 
phenylethyl)-l-[2-(4- 
inorpholinyl)ethyl]-lH-indazole- 

3-carboxamide 



1423.24/ 
1.37 (B) 



|N-[(lR,2S)-2- 

(Aminocarbonyl)cyclohexyll-7- 

methoxy- 1 - [2-(4- 
morpholinyl)ethyl]-lH-indazole- 

3-carboxamide 



7-Methoxy-N-[2-(inethylamino)- 

|2-oxoethyl]-l>[2-(4- 
inorpholinyl)ethyl]-lH"-iiidazole- 

3-carboxainide 



430.25/ 
1.19 (B) 



376.23/ 
0.84 (B) 



-131- 
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296 




N-[2-(2-Ethoxyphenyl)ethyl]-7. 

methoxy-l-[2-(4- 

morpholiny l)e thyl] - 1 H-indazole- 

3-carboxainide 


453.26/ 
1.59 (B) 


297 


l^-i^-v Chnsl 


4-[[[7-Methoxy-l-[2-(4- 
inorpholinyl)ethyl]-lH-indazol- 
3-yl] carbonyl] amino]- 1 - 
piperidinecarboxylic acid ethyl 
ester 

• 


460.27/ 
1.29 (B) 


298 


0 


7-Methoxy-l-[2-(4- 
morphoIinyl)ethyl]-N-E(lR)-l- 
phenylethyl] - 1 H-indazole-3~ 
carboxamide 


409.25/ 
1.33 (B) 


299 


0 


7-Methoxy-l-[2-(4- 
morpholinyl)ethyl]-N-[(lS)-l- 
phenyiethyl]- lH-indazole-3- 
carboxamide 


409.24/ 
1.32 (B) 


300 


Q^-^ ChIra 

/ Q 


7-Methoxy-l-[2-(4- 

morphoUnyl)ethyl]-N-[(lR,2S)- 

2-hydr6xy-l-inethyl-2- 

phenylethyl]-lH-indazole-3- 

carboxamide 


439.24/ 
1.29 (B) 


301 




N-(Hexahydro-2-oxo-lH-azepin- 
3-yl)-7-methoxy-l -[2-(4" 
morpholinyl)ethyl]-lH-indazole- 
3-carboxamide 


416.23/ 
1.15 (B) 



-132- 



015fl869A2 I > 
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303 



304 



305 



306 







N-Chi 



H3O-O 




307 




7-Methoxy-l-[2"(4- 
inorphoIinyl)ethyl]-N-[(l S)-l- 

[[(4- 

mtrophenyl)amino]carbonyl]-2- 

phenylethylj-lH-indazole-S- 

carboxamide 



573.21/ 
1.57 (B) 



N-[4-[2,4-BisCl,l- 
dimethylpropyl)phenoxy]butyl]- 
7-methoxy-l-[2-(4- 

morpholinyl)ethyl]-lH-indazole- 
3-carboxamide 



593.33/ 
2.12(B) 



N-rr4.(l,l- 1451.28/ 

pimethylethyl)phenyl]methyl]-7- |l.62 (B) 
jinethoxy-l-[2-(4- 

morphoUnyl)ethyl]-lH-inda2ole- 
3-carboxaiiiide 



N-[3-{Dimethylaniino)-2,2- 1 4 1 8 .28/ 
diinethylpropyl]-7-inethoxy-l-[2'. 0.83 (B) 
(4-morphoImyl)ethyl]-lH- 
indazole-S-carboxamide 



^•"Methoxy-N-[l- 1391.25/ 
|(iriethoxymethyl)propyl]-l-[2-(4- 1.15 (B) 
niorpholinyl)ethyl]-lH-inda2ole- 
S-carboxamide 



N-[(2-Chloro-6- 

pheiioxypbenyI)methyl]-7- 
methoxy-l-[2-(4- 

moi:phoIinyl)ethyl]-lH-mdazole- 
3-carboxaimde 



521.17/ 
1.64 (B) 



-133- 



wo 01/58869 
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7-Methoxy-l-[2-(4- 
inorpholinyl)ethyl] -N-(2- 
phenoxyetliyl)-lH-indazole-3- 
carboxamide 



425.21/ 
1.35 (B) 



309 




N-(Cyclopropylinethyl)-7- 
methoxy-l-[2-(4- 
inorpholinyl)ethyl]-N-propyHH- 
indazole-3-carboxamide 



401,28/ 
1.38 (B) 



310 



311 



312 




7-Methoxy-l-[2-.(4- 
morpholinyl)et±iyl]-N-[(3- 
mtrophenyl)methyl] - 1 H- 
indazole-3-carboxamide 



440.19/ 
1.30 (B) 





N-[[4- 

(DimethylaTnino)pheayl]inethyl]- 
7-inethoxy- 1 -[2-(4- 
morpholinyl)ethyl] - 1 H-indazole- 
3-carboxamide 



438.25/ 
0.91 (B) 



N-[[4- 

(Aimnosulfonyl)phenyl]inethyl]- 
7-methoxy-l-[2-(4- 
inorpholinyl)ethyl]- IH-indazole- 
3-carboxaiiiide 



474.19/ 
1.25 (B) 



313 




N-(5-Hydroxy-l,5- 
dimethylhexyl)-7-methoxy-l-[2- 
(4-inorpholinyI)ethyl]- IH- 
indazole-3-carboxaniide 



433.28/ 
1.26 (B) 



-134- 
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314 



315 



316 



317 



318 



319 




\N- (2-Cyanoethyl)-7-inetboxy- 1 - 
[2-(4-morpholinyl)ethyl]-lH- 
indazole-3-carboxamide 



p58.21/ 
0.92 CB) 




7-Methoxy-N-[2-methyl-l-(l- 

methylethyI)propyl]-l-[2-(4- 
morpholinyl)ethyl]-lH-iiidazole- 

3-carboxainide 



1403.29/ 
1.43 (B) 




7'-Methoxy-l--[2-(4- 
morpholiny l)ethyl]"N- 
(tetrahydro- 1 , l-dioxido-3- 
thieByl)-lH-indazole-3- 
carboxamide 



423,17/ 
0.95 (B) 




N-(2-Ethoxyethyl)-7-methoxy"l- 

[2-(4-morpholinyl)ethyl]-lH- 

indazole-3-carboxamide 



1377.25/ 
1.09 (B) 




S^-[2-(l,3-Benzodioxol-5- 
yl)ethyl]-7-methoxy- 1 -[2-(4- 
morpholinyl)ethyl]-lH-indazole- 

3-carboxaimde 



453.22/ 
1.36 (B) 



0 




|7-Methoxy-N-[2-(l-inethyMH- 
iinidazol-4-yl)ethyl]- 1 -[2-(4- 
morpholinyl)etiiyl]-lH-indazole- 

3-carboxamide 



413.24/ 
0.80 (B) 



-135- 
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320 


o 


7-Methoxy-N-[2-(l-methyl-lH- 
imidazol-5-yl)ethyl]-l-[2-(4- 
morpholinyl)ethyl]-lH-mdazole- 
3-carboxainide 

• 


413.24/ 
0.81 (B) 


321 




7-Methoxy-N-[(4- 
methylphenyl)methyl]-l-[2-(4- 
moipholinyl)ethyl]-lH-indazole- 
S-carboxamide 


409.23/ 
1.38 (B) 


322 


O-CH. 


N- [2-(Diethylaniino)6thyl]-7- 
inethoxy-l-[2-(4- 
morpholinyl)ethyi]-lH-indazole- 
3-carboxaiiiide 


404.28/ 
0.48 (B) 


323 


LI "V^ /l^ 1 


N-[2-(2-Chlorophenyl)etfayl]-7- 
methoxy- 1 -[2-(4- 
morpholinyl)ethyl]-- IH-indazole- 
3-carboxamide 


443.18/ 
1.46 (B) 


324 




7-Methoxy-N-[2-(3- 
methoxyphenyl)ethyl]-l-[2-(4- 
morpholinyl)ethyl]- IH-indazole- 
3-carboxainid& 


439.23/ 
1.37 (B) 


325 




7-Methoxy-N-[2-(4- 
methylphenyl)ethyl]-l-[2-(4- 
inorpholinyl)ethyl]-lH-inda2ole- 
S-carboxamide 


423.24/ 
1.47 (B) 


326 




N-[3-(Diethylainino)propyl]-7- 
me thoxy- 1 ~[2-(4- 
niorpholinyl)etiiyl]-lH-indazole- 
3-carboxaniid& 


418.27/ 
0.84 (B) 



-136- 



.0158869A2J_> 
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327 


o 


CH, 


N-[(2,5-Difluorophenyl)inethyl3- 
7-niethoxy-l-[2-(4- 

morpholinyl)ethyl]-lH-indazole- 
o-carDOXdiQia& 


1431.18/ 
1.35 (B) 


328 




N-[2^[4- 

(Amiiiosulfonyl)phenyl]ethyl]-7- 

methoxy-l-[2-(4- 

morpholinyl)ethyl]-lH-indazole- 

well. Uvl AallUvLC 


488.17/ 
1.26(B) 


329 




N-(trans-4-Hydroxycyclohexyl)- 
7-methoxy-l-[2-(4- 
morpholiny 1) ethyl] - 1 H-indazole- 
3-carboxaimde 


403.24/ 
1.02 (B) 


330 

• 1 


0 


H cy 


N-(lH~Benziinidazol-2-' 
ylmediyl)-7-methoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-indazole- 
S-carboxamide 


435.21/ 
1.07 (B) 


331 

• 


A 

0 




N-(2,3-Diinethylcyclohexyl)-7- 
methoxy-l-[2-(4- 

morpholinyl)ethyl]-lH-inda2ole- 
3-carboxaniide 


415.27/ 
1.52 (B) 


332 


V< N 

0 


- 


7-Methoxy-N-[2-(l-methyl-2- 
pyiTolidinyl)ethyl]-l-[2-(4- I 
[norpholinyl)ethylJ-lH-indazole- 
5-carboxaimde 


416.26/ 
3.84 (B) 
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333 


Q 

c 


) 


N-[(l-Ethyl-2- 

pyrrolidinyl)methyl]-7-inethoxy- 

l.[2-.(4-morpholmyl)ethyl]-lH- 

indazole-3-carboxainide 


416.26/ 
0.86 (B) 


334 






7-Methoxy-N-[3-(2-oxo-l- 
pyrrolidinyl)propyl]- 1-[2-(4- 
morpholinyl)ethyl]-lH-indazole- 
3-carboxamide 


430.24/ 
1.06 (B) 


335 

• 




N-[(l- 

Hydroxycyclohexyl)inethyl]-7- 
methoxy-l-[2-(4- 
moipholinyl)ethyl]-lH-indazole- 
3-carboxainide 


417.24/ 
1.29 (B) 


336 


C.H, N -N^ 


HO 


N-[2-(4-Chlorophenyl)- 1- 
(hydroxymethyl)ethyl]-7- 
inethoxy-l-[2-(4- 
morDhoIinvDethvll- 1 H-indazoIe- 
3-carboxaimde 


473.20/ 
1.44 (B) 


337 


a " — ^ 9" 

HN 


N-[(lR)-l-(Hydroxymethyl)-3- 
inethylbutyl]-7-methoxy-l -[2-(4- 
inorpholinyl)ethyl]- IH-indazole- 
3-carboxanude 


405.26/ 
1.28 (B) 


338 


XT 




7-Methoxy-N-(2-inethoxyethyl)- 
l.[2-(4-morpholinyl)ethyl]-N- 
propyl-lH-indazole-3- 
carDoxanuae 


405.26/ 
1.22 (B) 
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340 



341 



342 



343 



HI 



CH 



ilH 



H 



N 



344 



H 



rsf 



N 



■N X 
HhibH 



7-Methoxy-l-[2-(4- 
morpholinyl)ethyl]-N-(2- 
thienylmethyl)- IH-indazole-S- 
carboxamide 



7-Methoxy-l-[2-(4- 
morpholinyl)ethyl] -N-(2- 
pyridinylmethyl)- lH-indazole-3- 

carboxaniide 



1401.18/ 
1.23 (B) 



396.22/ 
0.80 (B) 



7-Methoxy-l-[2-(4- 

morpholinyl)ethyl]-N-(3- 
pyridinylDied][yl)-lH-indazole-3- 

carboxamide 



396.23/ 
0.79 (B) 



7-Methoxy-l-[2-(4" 
moipholinyl)ethyl]-N-[l- 
(phenylmetfayl)-4-piperidinyl]- 
lH-indazole-3-carboxainide 



1478.28/ 
1.05(B) 



N-(l,2-Diphenylethyl)-7- 
methoxy-l-[2-'(4- 
morpholinyl)ethyl]-lH-indazole- 

3-carboxaimde 



1485.25/ 
1.56(B) 



N-[(lS,2S)-2-Hydroxy-l-methyl- 439.22/ 
2-phenylethyl]-7-inethoxy-l-[2- |l.30 (B) 
(4-morphoiinyl)ethyl]-lH- 
indazole-3-carboxaimde 
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345 



346 



CI 




N-[(2,4-Dichlorophenyl)methyl]- 
7-niethoxy-l-[2-(4- 
inorpholinyl)ethyl]-lH-indazole- 
3-carboxaiiude 




463,14/ 
1.56 (B) 



7-Methoxy-N-[(2- 
methoxyphenyl)methyl]-l -[2-(4- 
inorpholinyl)ethyl] - IH-indazole- 
S^carboxaniide 



425.20/ 

133 (B) 



347 



348 




7-Methoxy-N-[(2- 
methylpheny I)methy 1] - 1 - [2-(4- 
inorpholinyl)ethyl]- 1 H-indazole- 
3-carboxainide 



409.22/ 
1.35 (B) 




N-[(3,4- 

Dimethoxyphenyl)mediyll-7- 
methoxy-l-[2-(4- 
inorpholinyl)ethyl]-lH-indazole- 
3-carboxamide 



455.19/ 
1.21 (fi) 



349 




7-Methoxy-l-[2-(4- 
inorphoUnyl)ethyl]-N-[[3- 
(trifluorotnethyl)phenyl]methyl]- 
lH-indazole-3-carboxaimde 



463.20/ 
1.49 (B) 



350 




Chbd 



7-Methoxy-l-[2-(4- 
morphoUnyl)ethyl]-N-[(lS)--l-(2- 
naphthalenyl)ethyl]-lH-indazole- 
3-carboxaiiiide 



459.24/ 
1.54 (B) 
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1 351 


7 H ^ 


J-[[(lR,2R)-2- k 
[ydTOxycyclohexyl]inetfayl]-7- 1 

lotlinvv-l -r2-f4- 1 

iorpholinyl)ethyl]-lH-indazole- 
-carboxamide 


17.24/ 1 
.27 (B) 




1 352 


Q " ; 


^-[(lS)-l-(Hydroxyniethyl)-2,2- M 
liinethylpropyl]-7-methoxy-l-[2- 1 
4-Tnorpholinyl)ethyl]-lH- 
ndazole-3-carboxainide 


1-05.26/ 
L. 24(B) 




353 




7-Methoxy-N-[(lS)-2-inethyM- I 

nitrophenyl)aniino]carbonylJprop 
yl]-l-[2-(4-morphoUnyl)ethyl]- 
1 H-indazole-3-carboxainide 


525.21/ 
1.48 (B) 




354 


1 

/ IN 

H3C-O 1 


7-Methoxy-N-[(lS)-3-methyl-l- 
[[(4- 

nitrophenyl)ainino]carbonyl]buty 

l]-l-[2-(4-morphoUnyl)ethyl]- 

lH-indazole-3-carboxaimde 


539^23/ 

1.56 (B) 1 




I 355 


I 


7-Methoxy-N-[(lS)-l- 

methylpropyl]- 1 -[2-(4- 
morpholinyl)ethyl]- iH-indazole- 

3-carboxamide 


361.24/ 
1.18(B) 




356 


HaC-O 1 

- c":3 


N-[2-(4-Chloropbenyl)-l- 
inethylethyl]-7-methoxy-l -[2-(4'- 

inorpholinyl)ethyl]-lH-indazole- 
3-carboxainide 


457.20/ 
1.55 (B) 

« 
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357 


^^^^^^^^^^^^^^^^ 

CH, 


7-Methoxy-N-[(lS>2-[(4- 

methoxy~2-naphthalenyl)aDQino]- 

l-methyl-2-oxoethyl]-l-[2-(4- 

inorpholinyl)ethyl]-lH-inda2ole- 

3-carboxamide 

• 


532.21/ 
1.59 (B) 


358 


O 


l-[[7-Methoxy-l>[2-(4- 

morpholinyl)ethyl]-lH-indazol- 

3-yl]carbonyl]-L-prolinaimde 


402,23/ 
0.90 (B) 


359 


^^^^^^^^^^^ 


N-[2-IEthyl(3- 

methylphenyl)ainino]ethyl]-7- 
inethoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-iiidazole- 
S-caiboxamide 


466.30/ 
L16 (B) 


360 


0 


7-Methoxy-N-[3-[(4-methoxy-2- 
n^Dhthalen vl^aminol -3- 
oxopropyl] - 1 - [2--(4- 
moipholinyl)ethyl]-lH-indazole- 
3-carboxainide 


532.22/ 
1.52 (B) 








361 




N-[2-Hydroxy-3-(4- 

methoxyphenoxy)propyl]-7- 

methoxy-l-[2-(4- 

morpholinyl)ethyl]-lH-inda2ole- 

S-carboxamide 


485.24/ 
1.30 (B) 




HD 






362 




7~Methoxy-l-[2-(4- 
morpholiiiyl)ethyl]-N- 
(tetrahydro-2-oxo-3-thienyl)-lH- 
indazole-S-carboxamide 


405.18/ 
1.03 (B) 
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363 

• 




N-Cyclohexyl-7-methoxy-N-(l- 
inethylethyl)-l-[2-(4- 
inorpholinyi)ethyl]- IH-indazole- 
3-carboxamide 


429.30/ 
1.57 (B) 


364 




4-[[7-Methoxy-l-[2-(4- 
morpholinyl)ethyl] - IH-indazol- 
3-yl]carbonyi]moipholine 

• 


375.24/ 
0.95 (B) 


365 




7-[[7-Methoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-'indazol- 
3-yl]carbonyl]-l-pheiiyM,3,8- 
triazaspiro [4.5]decaii-4-one 


519.25/ 
1.30 (B) 


366 




7-Metfaoxy-N-( 1 -inethyl-4- 
piperidmyl)-N-niethyl- 1 -[2-(4- 
inorpholinyl)ethyl]- 1 H-indazole- 
3-carboxamide 


416.27/ 
0.72 (B) 


367 




N-[2-(Dimethylaimno)ethyl]-N- 
ethyl-7-methoxy-l-[2-(4- 
morpholinyl)ethyl]- IH-indazole- 
S-carboxamide 


404.29/ 
0.78 (B) 


368 




4-(2,3-Dihydro-2-oxo-lH- 
benzimidazol- 1 -yl)- 1 -[[7- 
methoxy- 1 - [2- (4- 
morpholmyl)ethyl3-lH-indazol- 
3-yl]carbonyl]piperidine 


505.24/ 
1.26 (B) 
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369 




7-Methoxy-N-inethyl-l-[2-(4- 
morpholinyl)ethyl]-N-propyl- IH- 
indazole-3-carboxamide 


361.27/ 
1.14 (B) 


370 




l-[[7-Methoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-inda2ol- 
3-yl] carbonyl]-4- 
(phenylinethyl)piperidin6 


463.29/ 
1.57 (B) 


371 


o 

> ^ ^ 


7-Methoxy-l-[2-(4- 
inorpholinyl)ethyl]-N-propyl-N- 
[2.(2-pyridinyl)ethyl]- IH- 
indazole-3-carboxaimde • 


452.29/ 
0.92 (B) 


372 




4-[[7-Methoxy-l-[2-(4- 
inorpholinyl)ethyl]- IH-indazol- 
3-yl]carbonyl]- 1-(4- 
methoxyphenyl)-2- 
metnyipiperazine 


494.28/ 
1.06 (B) 


373 


o 


7-Methoxy-N-[2-(l- 

niethoxyphenyl)-l-methylethyl]- 

N-metfayM-[2--(4- 

TTi omholinvDethvll - 1 H-indazole- 

3-carboxaniide 


467.29/ 
1.42 (B) 


374 




N-Butyl-N-ethyl-7-methoxy-l - 

[2-(4-morphoUnyl)ethyl]-lH- 

mdazole-3-carboxainide 


389.28/ 
1.37 (B) 
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375 




7-Methoxy-l-[2-(4- 
morpholinyl)ethyl]-N- 
(phenylinethyl)-N-(2- 
phenylethyl)- lH-indazole-3- 
carboxamide 



376 




377 




N-(l ,3-BenzC)dioxol-5-yl)-N- 
ethyl-T-methoxy- 1 -[2-(4- 
inorpholinyl)ethyl]- IH-indazole- 

3-carboxainide 



499.26/ 
1.64 (B) 



453.23/ 
1.32 (B) 



2- Ethyl-l-[[7-inethoxy-l-[2-(4- 
moipholinyl)ethyl]-lH-mdazol- 

3- yl]carbonyl]piperidine 



401.28/ 
1.35 (B) 



378 




N-[(4-Chlorophenyl)inethyl]-N- 

ethyl-7-methoxy-l-[2-(4- 

inorpholmyl)ethyll-lH-indazole- 

3-carboxaimde 



1491.15/ 
1.60 (B) 



379 




N-[(2-CMoro-6- 
fluorophenyl)inethyl] -7- 
methoxy-N-(l-inethylethyl)-l-[2- 

(4-morpholinyl)ethyl]-lH- 
indazole-3-carboxaimde 



380 




1489.20/ 
1.53 (B) 



-Methoxy-N-methy 1- 1 -[2-(4- 
morpholinyl)ethyl]-N-(2- 
phenylethyl)-lH-indazole-3- 

carboxamide 



1423.24/ 
1.35 (jB) 



-145- 



0158869A2J _> 



wo 01/58869 



PCT/USOl/04131 



381 


O ^ 

X } ■ 


N-Ethyl-7-niethoxy-l-[2-(4- 
morpholiny l)ethyl] -N-(2- 
phenoxy eUiyl)" lH-indazole-3- 
carboxaniide 


453.33/ 
135 (B) 


382 


Q — V CWral 
CK. N-N li / 


(2S)-2-(Methoxymethyl>l-[[7- 
methoxy- 1 -[2-(4- 
morpholinyl)ethyl]-lH-ind£izol- 
3-yl]carbonyl]pyirolidine 


403.25/ 
1.14 (B) 

• 


383 




Hexahydro- 1 -[[7-methoxy-l-[2- 
(4-morpholinyl)ethyl]-lH- 
indazol-3-yl]carbonyl]-4-methyl- 
lH-l,4-diazepine 


402.27/ . 
0,71 (B) 


384 




N-Ethyl-N-(l-ethyl-3- 
pyrrolidinyl)-7-methoxy- 1-[2-(4" 
inorpholinyl)ethyl]- IH-indazole- 


430.32/ 
0.75 (B) 


385 


CH3 N—N Y, 


N-Ethyl-7-metfaoxy-N-[(2- 
inethylphenyl)methy 1] - 1-[2-(4- 
morpholinyl)ethyl] - 1 H-indazole- 
3-carboxainide 


437.25/ 
1.47 (B) 


386 


Q 9 


l-[[7-Methoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-indazol- 
3-yI]carbonyl]-4- 
(phenylmethyl)piperazine 


464.29/ 
0.92 (B) 
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387 





N-Ethyl-7-inethoxy-N-I2-(4- 
methoxyphenyl)- 1 -methylethyl] - 
l-[2-(4-morpholinyl)ethyl]-lH- 
iDdazole-3>carboxaimde 



481.28/ 

1.46 (B) 



388 



389 




H3C 




7-Methoxy-N-methyl-l-[2-(4- 
morpholinyl)ethyl]-N-[2-(2- 
pyridinyl)ethyl]-lH-indazole-3- 
carboxamide 



424.23/ 
0.72 (B) 



7-Methoxy-N-(l-methylethyl)-l- 
[2-(4-inorpholinyl)ethyl]-N- 
(phenylmethyl)- lH-indazole-3- 
carboxamide 



437.25/ 
L44 (B) 



390 




N-Ethyl-7-methoxy- 1-[2-(4- 

morpfaoliny l)ethyl] -N- 
(phenylmethyl)- lH-indazole-3- 
carboxamide 



423.23/ 
1.38 (B) 



391 




CH, 



l-Ethyl-4-[[7-inetfaoxy-l-[2-(4- 
moTpholinyl)ethyl]-lH-indazol- 
3-yl]carbonyl]piperazine 



402.27/ 
0.68 (B) 



392 




N-[[4- 

(DimethylajDQino)phenyl]methyl] - 
7-methoxy-N-(l-methylethyl)-l' 
[2-(4-inorpholinyl)ethyl]-lH- 
indazole-3-carboxainide 



480.30/ 
1.03 (B) 



393 




N-Ethyl-7-iiiethoxy-N-(2- 
inethoxyethyl)-l-[2-(4- 
morpholinyl)ethyl]-lH-indazole- 
3-carboxainide 



391.26/ 
1.08 (B) 
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394 




N-[(2-Chlorophenyl)methyl]-N- 
ethyl-7-methoxy-l-[2-(4- 
moxpholinyl)ethyl]-lH-inda2ole- 
3-carboxamide 


457.49/ 
1.56(C) 


395 


>-NH OMe 

OMe 

0 


methoxyphenyl)- 1 -[2-(4- 
morpholinyl)ethyl]- IH-indazole- 
3-carboxamide . 


41 1 91/ 

1.46 (B) 








396 

• 


O 

OMe N. 

0 


N-([l ,1 -Biphenyl]-2-yl>7- 
metlioxy-l-[2-(4- 
moxpholinyl)ethyl]-lH-indazole- 
3-carboxamide 

- 


457.25/ 
1.62 (B) 


397 


OMe 

0 


7-Methoxy-l-t2-(4- 

morpholinyl)ethyl]-N-phenyl- 

IH-indazole-S-carboxamide 


381,24/ 
1.36 (B) 








398 


o 


2- [[7-Methoxy-l-[2-(4~ 
morpholinyl)ethyl]-lH-indazol- 

3- yl]carbonyl]aniino]benzoic 
acid methyl ester 


439.25/ 
1.60 (B) 


399 

* 


Co 


7-Methoxy-N-(3- 
methoxyphenyl)-l-[2-(4- 
morpholinyl)ethyl] -IH-indazole- 
3-carboxainide 


411.20/ 
1.39 (B) 
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1 400 


o 


7-Methoxy-N-(4- 
metfaoxyphenyl)- 1 -[2-(4- 

morpholinyl)ethyl]-lH-indazole- 
3-carboxainide 


1411.21/ 
1.34 (B) 


401 


O 


N-(6-Benzothiazolyl)-7- 

methoxy-l-I2-(4- 

morpholiny l)ethyl] - 1 H-indazole- 

3-carboxamide 


438.19/ 
1.37 (B) 


402 


OMe ^ 

. 0 


7-Methoxy-l-[2-(4- 
morpholinyl)ethyl]-N-(2,4,6- 
trimethylphenyl)- lH-indazole-3- 
carboxamide 


423.25/ 
1.41 (B) 


403 

■ 


o 


N-(l-Acetyl-2,3-dihydro-lH- 
indol-6-yl)-7-iiiethoxy-l-[2-(4- 
inorpholinyl)ethyl]- IH-indazole- 
3-carboxaimde 


464.27/ 
1.32 (B) 


404 


vK ; 

OMe^ 


ISr-(2,6-Diinethoxyphenyl)-7- 
[aethoxy-l-[2-(4- 
!iiorpholinyl)ethyl]- IH-indazole- 
3-carboxainide 


441.24/ 
L15 (B) 










0 






405 




sr-(2,5-Dimethylphenyl)-7- ^ 
aethoxy-l-[2-(4- j 
fiorpholinyl)ethyl]-lH-indazole- 
i"Carboxamide 


^09.27/ 
[.44(E) 
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406 




0 


7-Methoxy-N-(2-methoxy-5- 
methylphenyl)-! -[2-(4- 
niorpholinyl)ethyl]-lH-mda2ole- 
S-carboxamide 


425.26/ 
1-59 (E) 


407 


(T 

n 




7-Methoxy-l-[2-(4- 
morpholmyl)ethyll-N-[2- 
(phenylmethyl)phenyl]-lH- 
indazole~3-carboxamide 


471.30/ 
1.60 (B) 


408 


H3C-0 1 

0 . 


N-(3 ,5-Dimethylphenyl)-7- 
methoxy- 1 -[2-(4- 
morpholinyl)ethyl]- IH-indazole- 
3-carboxainide 


409.23/ 
1.55 (B) 


409 


H3C-O J 
N 

g 


N-(2,4-Diinethylphenyl)-7- 
methoxy- 1 - [2-(4- 
inoipholiiiyl)ethyl]- IH-indazole- 
3-carboxainide 


409.27/ 
1.43 (E) 


410 


HaC-O 1 

0 


N-(2,3-Dimethylphenyl)-7- 
methoxy-l-[2-(4- 
inorpholinyl)ethyl]-lH-indazole- 
3-carboxainide 


409.25/ 
1.39 (B) 


411 




"6 


7-Methoxy-l-[2-(4- 
moipholinyl)ethyl]-N-(3- 
pyridinyl)-lH-indazole-3- 
carboxamide 


382.g7/ 
0.94'^aB) 
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412 


* 

o 


7-Methoxy-N-(2-methyl-l- 
Daphthalenyl)- 1-[2-(4- 
morpholinyl)ethyl]-lH-indazole- 

3-carboxamide 


445.25/ n 
1.39 (B) 


413 


Me 

^P 

1 N 
OMe 

0 


7-Methoxy-N-(4-inethyl-2- 

pyridinyl)-l-[2-(4- 

morpholinyl)ethyi]-lH-indazole- 

3-carboxamide 


396.26/ 
0.97 (C) 


414 




7'-Methoxy-N-(6-methyl-2- 

pyridinyl)-l-[2-(4- 

morpholmyl)ethyl]-lH-indazole- 

3-carboxaiiude 


396.26/ 
1.29 (B) 


415 




N-(2-Cfaloro-6-inethylphenyl)-7- 
niethoxy-l-[2-(4- 
morpholinyl)ethyl]- IH-indazole- 
S-carboxamide 


429.18/ 
1.41 (B) 


416 


o 


7-Methoxy-N-(2-methoxy-6- 
inethylphenyl)-l-[2-(4- 
morpholinyl)ethyl] - 1 H-indazole- 
3-carboxainide 


425.27/ 
1.36 (B) 
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417 


O 


N-([l,l-Biphenyl]-3-yl>7- 
inethoxy-l-[2-(4- 
moipholinyl)ethyl]- IH-indazole- 
3-carboxaimde 


457.31/ 
1.70(E) 


418 


o 


N-(3-Ethoxypfaenyl)-7-methoxy- 

l-[2-(4"morpholinyl)ethyl]-lH- 

indazole-3-carboxainide 


425.19/ 
1.49 (B) 


419 




N-(2-Cyanophenyl)-7-methoxy- 
l-[2-(4-morphoHnyl)ethyl]-iH- 
indazole-S-carboxamide 


406.20/ . 
1.37 (B) 


420 


o 


N-(2-Bromophenyl)-7-methoxy- 

l-[2-(4-morpholinyl)ethyl]-lH- 

indazole-3-carboxainide 

* 


459.10/ 
1.52 (B) 


421 


b 


N-(3-Cyanophenyl)-7-methoxy- 
l-[2-(4-morpholinyl)ethyl]-lH- 
indazole-3-carboxamide 


406.21/ 
1.40(B) 


- 

422 


. o 


v-Metnoxy- X -Lz-(4- 
morpholinyl)ethyl]-N-[4-(4- 
pyridinylmethyl)phenyl]-lH- 
inda2ole-3-carboxaiiiide 


1.10 (B) 
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423 


o 


!Sr-(2-Ethylphenyl)-7-inethoxy-l- * 

[2-(4-morpholinyl)ethyl]-lH- 

indazole-3-carboxamide 


409.24/ 
1.42 (B) 


424 


o 


7-Methoxy-N-[3-(l- 
metiiylethoxy)phenyl]-l-[2-(4- 
morpholinyl)ethyl]-lH-iiidazole- 
3-carboxainide 


439.29/ 
1.56 (E) 


425 


o 


N-(3~Broinophenyl)-7-methoxy- 

l-[2-(4-morpholmyl)ethyl]-lH- 

mdazole-3-carboxamide 


459.10/ 
1.59 (B) 


426 


0 


7-Methoxy-N-(2-inethoxy-4- 
methyl-3-pyridinyl)- 1-[2-.(4- 
morpholinyl)ethyl]-lH-indazole- 

3~carboxamide 
• 


426.22/ 
1.16(B) 


427 


0 


7-Methoxy-N-(3-methyl-2- 

pyridinyl)-l-[2-(4- 

morpholinyl)ethyl]-lH-indazole- 

3-carboxainide 


396.23/ 
0.93 (B) 


428 


6 


7-Methoxy-l-[2-(4~ 
inorpholinyl)ethyl]-N-(4- 
pyridinyl)-lH-indazole-3- 
carboxamide 


382.22/ 
0.97 (B) 



-153^ 
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429 




/-jvictnoxy*iN -t'f-^j-ineuiyi--^- 
pyridinyl)- 1-[2-(4^ 
morpholinyl)ethyl]-lH-mdazole- 
3-carboxamide 


'^09 99/ 

1.14 (B) 










0 






430 


o 


7-Methoxy-l'-[2-(4- 
morpholinyl)ethyl]-N-(2- 
pyridinyl)- 1 H-indazole-3- 
carboxamide 

• 


382.21/ 
1.08 (B) 


431 




N-[[5-(Acetylainino)-7-inethoxy- 
l-[2-(4-morphoHnyl)ethyl]- IH- 
indazol-3-yl]carbonyl]-L- 
phenylalanine methyl ester 


524.29/ 
1.17 (C) 


432 




N-[[7-Methoxy-5- 
[(methylsulfonyl)ainino]-l-[2-(4- 
moipholinyl)ethyl]- IH-indazol- 
3-yl]carbonyl]-L-phenylalanine 
methyl ester 


560.31/ 
1.14 (C) 


433 


0 


N-[[5-Amino-7-methoxy-l-[2-(4- 
morpholiny l)ethyl]- IH-indazol- 
3-yl]carbonyl]-L-phenylalariine 

methyl ester 


482.32/ 
0.93 (C) 

* 
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434 




N-(5-Chloro-2-inethoxyphenyl)- 
7-methoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-indazole- 
3-carboxamide 


445,30/ 
1.51 (C) 


435 


99 
o 


N-(2-Chloro-5-inethylphenyl)-7- 
methoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-indazole- 
3-carboxamide 


429.26/ 
1.49 (C) 


436 


O^^^/ CI 

o 


N-(2,5-Dichlorophenyl)-7- 
methoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-indazole- 
3-carboxainide 


449.25/ 
1.57(C) 


437 


CO 


N-(3-Ethylphenyl)-7-methoxy-l- 

[2-(4-morpholinyl)ethyl]-lH- 

indazoIe-3-carboxamide 


409.32/ 
1.42 (C) 


438 


CO 

o 


N-(2-Chloropheiiyl)-7-methoxy- 

142-(4-morpholinyl)ethyl]-lH- 

indazole-3-carboxaxmde 


415.24/ 
1.37 (C) 
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439 




N-[4-Fluoro-2- 

(trifluoromethyl)phenyl]-7- 

inetlioxy-l-[2-(4- 

iiiorpholiDyl)ethyl]-lH-inda2ole- 

3-carboxainide 


467.35/ 
1.34 (C) 


440 


OMe ^ 

• 0 


N-(4-Fluorophenyl)-7-methoxy- 

l-[2-(4-morpholinyl)ethyl]-lH- 

indazole-3-carboxamide 


399.30/ 
1.27 (C) 


441 

• 


Of" } 


7--Methoxy-l-[2-(4- 
morpholinyl)ethyl] -N-[3- 
(trifluoromethoxy)phenyl]-lH- 
indazole-S-carboxamide 


465.35/ 
1.50 (C) 


442 


o 


7-Methoxy-N-[2-methyl-6-(l- 
methylethyl)phenyl]-l -[2-(4- 
inorpholinyl)ethyl]- IH-indazole- 
3-carboxamide 


43738/ 
1.33 (C) 


443 


O 


N-[2-Chloro-5- 
(trifluoromethyl)phenyl]-7- 
methoxy-l-[2-(4- 
morpholinyl)ethyl]- 1 H-indazoIe- 
3-carboxainide 


483.31/ 
1.59 (C) 
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447 
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N 



OMe 
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7-Methoxy-N-[2-(l-' 
inethylethyl)phenyl] - 1 -[2- (4- 
inorpholinyl)ethyl]-lH-indazole- 

S-carboxamide 



423.34/ 
134 (C) 



N-(2-Bromo-4-fLuorophenyl)-7- 

methoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-indazole- 

3-carboxainide 



1477.27/ 
1.39(C) 



7-Methoxy-l-[2-(4- 
morpholinyl)ethyl]-N-[2- 
(trifluoromethoxy)phenyl]- IH- 

indazole-S-carboxamide 



1465.32/ 
1.43 (C) 



N-[2-Bromo-5- 
(trifluoromethyl)phenyll-7- 

methoxy-l-[2-(4- 
morphoHnyl)ethyl]- IH-indazole- 
3-carboxainide 



1529.17/ 
1.63 (C) 



l7-Methoxy-l-[2-(4- 
morpholinyl)6thyl]-N-[2- 
(trifluoromethyl)phenyl]-lH- 
indazole-3-carboxamide 



449.28/ 
1.35 (C) 
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449 


fry 

0 


7-Methoxy-l-[2-(4- 
inoiphoiinyl)etfayl]-N-(2- 
propylphenyl)-lH-inda2ole-3- 
carboxanude 


423.30/ 
L39 (C) 


450 


CO' 


N-.(2,3-Dichlorophenyl)-7- 
methoxy-l-t2-(4- 
moipholinyl)ethyl]- 1 H-indazole- 
3-carboxamide 


449.19/ 
1.53 (C) 


451 


HaC nLs^ 


N-[2-(l ,l-Diinethylethyl)-6- 
methylphenyl] -7-me thoxy- 1 - [2- 
(4-iriorpholinyl)ethyl]- IH- 
indazole-3-carboxamide 


451.36/ 
1.38 imn,C 


452 


CO 

o 


7-Methoxy-N-[2- 
[(methylthio)inethyl]-6- 
(trifluoromethyl)phenyl]-l-[2-(4- 
morpholiny l)ethyl] - 1 H-indazole- 
3-carboxaiiude 


509,24/ 
1.28 (C) 


453 


6 


7-Methoxy-l-[2-(4- 
morphoUny l)ethyl]-N- [2-( 1 - 
piperidinyl)phenyl]- IH-indazole- 

3-carboxaaiide 

• 


464.36/ 
1.31 (C) 


454 


O 


N-(4-Ethyl-2-pyridiiiyl)-7- 
methoxy-l-[2-(4- 
niorpholinyl)ethyl] - 1 H-indazole- 
3-carboxamide 


410.26/ 
1,09 (C) 
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455 




457 



458 



459 



460 



9s 




Is-carboxamide 




U-carboxanttde 



Is-caiboxannde 



1.31 (B) 



morpholinyl)ethyl]-N-l2-C4 
Uorpho1inyl)phenyll-1H- 
indazole-3-caiboxanude 



[466157/ 
11.52 (B) 



U461237 

Is-carboxaBQid© 



K-(4-morphoUnyl)e&yll-lH- 
indazole-3-carboxanude 



[42153/ 
1.54(B) 
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461 


H,c r 

o 


N-(2-Fluorophenyl)-7-inethoxy- 

l-[2-(4-inorpholinyl)ethyl]-lH- 

inda2ole-3-carboxamide 


399.21/ 1 
1.37 (B) 


462 


b 


7-Metfaoxy-l-[2-(4- 
moipholinyl)ethyl]-N-[2-(4- 
moiphoIinyl)-5- 
{trifluoromethyl)phenyl]-lH- 

indayfile-'^-carboxamid.G 


534.22/ 
1.72(B) 


463 


6 


N-(2,6-Diinethyl-4-pyrinudinyl)- 
7-niethoxy-l-[2-(4- 
moipholinyl)ethyl]-lH-indazole- 
3-carboxaiiiide 


411.23/ 
1.08 (B) 


464 


o 


N-(6-Ainino-2-pyridinyl)-7- 
niethoxy-l-[2-(4- 
inorpholinyl)ethyl]-lH-indazole- 
S-carboxamide 


397.28/ 
1.06(B) 


465 


O 


N-(2,6-Dibromo-4-fluorophenyl)- 
7-methoxy-l-[2-(4- 
morpholiiiyl)ethyl]-lH-indazole- 
3-carboxainide 


557.11/ 
1.24 (C) 


466 


o 


7-Methoxy-l-[2-(4- 
inorpfaolinyl)ethyl]-N-(6-propyl- 

2-pyridiny 1)- 1 H-indazole-S - 

carboxamide 


424.29/ 
1.30(C) 

1 
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467 


^ / H 

w 

o ■ 


N-[2-(l,l- 

Dimethylethyl)phenyl]-7- 
methoxy-l-[2-(4- 
moipholinyl)ethyl]- IH-indazole- 
3-carboxainide 


437.32/ 
1.40(C) 




468 


o 


N-(2,6-Dibromophenyl)-7- 
methoxy-l-[2-{4- 
morpholinyl)ethyl]-lH-indazole- 
3-carboxamide 


539,08/ 
1.17 (C) 




469 


Gey 

o 


N-(2,6-Dichlorophenyl)-7- 
methoxy-l-[2-(4- 
morpholiiiyl)ethyl] - 1 H-indazole- 
3-carboxamide 


449.18/ 
1.15 (C) 




470 


o 


N-(2,6-Dichloro-3- 
methylphenyl)-7-inethoxy-l-[2- 
(4-morpholinyl)ethyl]-lH- 
indazole-3-carboxainide 


463.21/ 
1.26(C) 


471 


9? 

O 


N"(2,6-Diethylphenyl)-7- 
inethoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-indazole- 
3-carboxanude 


437.30/ 
1.31 (C) 




472 


o 


7-Methoxy-N-[2-methyl-6- 
'phenyImethoxy)phenyI]- 1 -[2-(4- 
Lnorpholinyl)ethyl] - IH-indazole- 
J-carboxamide 


501.30/ 
1.40(C) 


T 
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473 


O ss^,' 

O 


7-Methoxy-N-[6- 
(me1hoxymethyl)-2-methyl-4- 
P3aiinidiiiyl]- 1 -[2--(4- 
inorpholinyl)ethyl]-lH-indazoie- 
3-carboxaiBide 


441.28/ 
1.16(C) 


474 


o 


N-(4,6-Diinethyl-2-pyriimdinyl)- 

7-methoxy- 1 -[2-(4- 
moipholiny l)ethyl]- IH-indazole- 

3-carboxainide 


41L26/ 
1.04 (C) 


475. 


0 


7-Methoxy-N~(3-methylphenyl)- 

l-[2-(4-morpholinyl)ethyll-lH- 

indazole-3-carboxainide 


395.28/ 
1.33 (C) 


476 




7-Methoxy-N-(2-methylphenyl)- 
l-[2-(4-morphoUnyl)ethyl]- IH- 
indazole-3-carboxamide 


395.27/ 
1.20(C) 


477 




N-Ethyl-7-methoxy- 1 -[2-'(4- 
inorpholinyl)ethyll-N-phenyl- 
1 H-indazole-3-carboxainide 

* 


409.27/ 
1.20(C) 


478 


o 


7-Methoxy-N-methyl-l-[2-{4- 
morpholinyl)ethyl]-N-phenyl-' 
lH-indazole~3-carboxainide 


395.33/ 
1.11 (C) 
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479 




7-Methoxy-N-inethyI-N-(3- 
inethylpheiiyl)-l-[2-(4- 
inorphoIinyl)ethyl]-lH-indazole- 
3-carboxamide 



409.33/ 
1.22 (C) 



480 




7-Methoxy-l-[2-(4- 
morpholinyl)ethyl]-N-phenyl-N- 
(phenylmethyl)- lH-indazole-3- 
carboxaniide 



471 .41/ 
1.42(C) 



481 



H30 




N-(2-Chlorophenyl)-7-methoxy- 
N-methyM-.[2-(4- 
inorpholinyl)ethyl]- IH-indazole- 
3-carboxainide 



429.28/ 
1.22 (C) 



482 




N-Cyclopropyl-7-methoxy- 1 -[2- 
(4-morpholinyl)ethyl]- IH- 
indazole-3''CarboxaHiide 



359.23/ 
1.58 (A) 



483 




N-Cyclobutyl-7-methoxy-l-[2- 

(4~morpholinyl)ethyl]-lH- 

indazole-3-carboxamide 



361.25/ 
1.89 (A) 



484 




7-Methoxy-N-[(lR)- 1 - 
methylpropyl]-l-[2-(4- 
inorpholinyl)ethyl]-lH-indazole- 
3-carboxainid6 



375.29/ 
1.94 (A) 



-163- 



BNSDOCID: <WO 



015886gA2 I > 



t 

wo 01/58869 



PCTAJS03/04131 



485 




J> 






N-C2,2-Diinethylpropyl)-7- 

methoxy-142-(4- 

morpholiny l)ethyl] - 1 H-indazole- 

3-carboxaiDide 


375.29/ 
2.23 (A) 


486 


[f 


P 


O 


N-(l , l-Dimethylpropyl)-7- 

iuethoxy-l-[2-(4- 

moipholiny l)ethyl] - 1 H-indazole- 

3-carboxaimde 


375.30/ 
2.24 (A) 


487 




o 


o . 


N-Cyclohexyl-7-methoxy-l-[2- 

(4-inorpholinyl)ethyl]-lH- 

indazole-3-carboxainide 


389.28/ 
2.33 (A) 


488 


H,C 






o 


N-(3,3-Dimethylbutyl)-7- 
inethoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-iiidazole- 
3-carboxaimde 


389.28/ 
2.24 (A) 


489 




[T 


> 




7-Methoxy-N-(2- 

methylcy clohexyl)- 1 -[2-(4- 

morpholinyi)etfayl]-lH-indazole- 

3-carboxaimde 

r 


401.28/ 
2.46 (A) 


490 






1 


3 

o 


N-(Cyclohexylmethyl)-7- 
methoxy-l-[2-(4- 
morpholinyl)ethyl]-lH-inda2ole- 
3-carboxaxmde 


425.27/ 
2.59 (A) 
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N-(Cyclopropylmethyl)-7- 

|inethoxy-l'[2-(4- 
morpholiiiyl)ethyl]-lH-indazole- 

3-carboxamide 



315.2S/ 
1.87 (A) 



;-Methoxy-l-[2-(4- 
lmoipholiiiyl)ethyl]-N-pentyl-lH- 

iindazole-3-carboxamide 



361.26/ 
2.38 (A) 



N-Butyl-7-methoxy- 1 -[2-(4- 
|morpholmyl)ethyl]-lH-iiidazole- 

3-carboxaiiude 




lN-(Cyclopentyl)-7-xnethoxy-l- 
[2-(4-inorpholinyi)ethyi]-lH- 
iadazole-3-carboxainide 



N-Ethyl-7-inethoxy-l-[2-(4- 
morpholinyl)ethyl>lH-.indazole- 

3-carboxanude 



333.20/ 
1.52 (A) 



,.Methoxy-l-[2-(4- 
morphoUnyl)ethyll-N-propyl-lH- 

indazole-3-carboxamide 



347.23/ 
L77 (A) 
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498 



H,C 




N-(l,l-Dimethylethyl)-7- 

methoxy-l-[2-(4- 

morpholiny l)ethyl]- 1 H-indazole- 

3-carboxamide 



361.27/ 
2.03 (A) 




7-Methoxy-N-(2-inethylbutyl)-l- 

[2-(4-morphoUnyl)ethyl]-lH- 

indazole-3-carboxamide 



357.29/ 
2.27 (A) 



499 




N-Hexyl-7-inethoxy- 1 -[2-(4- 

inorpholinyl)ethyl]-lH-mdazole- 

3-carboxamide 



389.28/ 
2.66 (A) 



500 




Chiral 



N-[(lS)-l-Cyclohexylethyl]-7- 

methoxy-l-[2-(4- 

morpholinyl)ethyl]-lH-indazole- 

3-carboxaimde 



415.31/ 
2.70 (A) 



Example 501 



CH3 




10 



The above compound was prepared following the procedures previously 
described. 

Example 502 
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To a suspension of Example 501 (0.5 g, 2.28 mmol) in CH3CN (5mL) was 
5 added K2CO3 (0.945 g, 6.85 mmol) and benzyl bromide (285 pL, 2.39 mmol) and the 
mixtxire was heated to reflux for 2h. After cooling to RT, CH2CI2 (30mL) was added 
and the mixture filtered. The solvent was removed in vacuo and the residue 
crystallized from EtaO/Hexane to give the compound of Example 502 as a pure 
product (610 mg, 86.6%). HPLC ret. t: 3.247min (A). 

10 

Example 503 




To the compound of Example 502 (1.42 g, 4.59 mmol) dissolved in CH2CI2 
(30mL) was added slowly BBra (20 noL, IM solution in CH2CI2) at RT. The reaction 
was stirred for 3h then slowly added to a stirred mixture of ice water and CH2CI2. 
The pH of the mixture was adjusted to 3 with IN NaOH, and the layers were 
20 separated. The aqueous layer was extracted twice more with CH2CI2 and then dried 
over MgS04. After removal of the solvent, the residue was purified by colunm 
chromatography on silica gel with CH2CI2 foUowed by 20%EtOAc/CH2Cl2 to give 
592 mg (43.7%) of the above compound. HPLC ret. t: 2.883 min (A). 
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Example 504 




5 To the compound of Example 503.(787 mg, 2.67 mmol) dissolved in EtOH 

(30mL) was added K2CO3 (9.2 g, 66.6 mmol) followed by a portion wise addition of 
(R)_(_)_epicmorohydrin (4.2 mL, 53.4 mmol) at RT over a 3h period. To the reaction 
was added CH2CI2 and the mixture filtered. The solvent was removed in vacuo and 
the residue dissolved in THF (4mL) followed by the addition of moipholine (4mL). 

10 The reaction mixture was then heated to 60*^C. When done, the reaction was poured 
into saturated brine and extracted twice with EtOAc. The EtOAc was dried over 
MgS04 and then the solvent removed in vacuo. The residue was purified by column 
cromatography with EtOAc and 2%MeOH/EtOAc to give the above compound (990 
mg, 84.6%) as a thick oil. HPLC ret. t: 1.9 min (A). 

15 Example 505 




20 The compoimd of Example 504 (990 mg, 2.26 namol) was hydrogenated in 

MeOH (20mL) and concentrated HCl (2mL) with moist Pd(OH)2/C under 50psi H2 
for 12h. The mixture was filtered and the solvent removed in vacuo. To the residue 

-168- 
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was added saturated NaHCOs and extracted 4 times with CH2CI2, dried over MgSO* 
and rotvaped to give the above compound (678 mg, 86%). HPLC ret. t: 1.37 min (A). 



Example 506 



5 




10 



To Example 505 (600 mg, 1.72 mmol) dissolved in THF (15mL) cooled in an 
ice bath was added PPhs (994 mg, 3.79 mmol) followed by DEAD (623 jjJL, 3.96 
mmol). The ice bath was removed and the reaction stirred for 15 min. The reaction 
was diluted with BtOAc and extracted twice with IN HCl. The HCl layer was washed 
with EtOAc then neutralized with IN NaOH, saturated with NaCl and extracted 3 
times with EtOAc. After drying with MgS04, the solvent was removed and the 
residue dissolved in CH2CI2 followed by the addition of 4N HCl in dioxane. The HCl 
salt was filtered with CH2CI2 rinse to give the above compound (43 6mg, 69% as HCl 
15 salt). HPLC ret. t: 1.376 min (A). 



Example 507 




6 
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A. 




o 



5 



To Example 506 (405 mg, 1.1 mmol) in IPA (2 mL) was added water (130 
MJL) and KOH (180 mg, 3.2 mmol). The mixture was heated to 90^C for 12h then 
cooled in ice neutralized with 4N HCl/dioxane and filtered. The IPA was removed in 
vacuo and the residue dissolved in CH2CI2, filtered, and the product precipitated with 
10 hexane to give 277.5 mg (83%) of compound A, above. HPLC ret. t: 1.48 min (A). 



To a suspension of compound from step A (250 mg, 0.825 mmol) in CH2CI2 
(10 ml) was added oxalyl chloride (288 |xL, 3.3 mmol) followed by 1 drop of DMF. 
The reaction was stirred for 15 min then Et20 (40niL) was added and the product 
20 filtered to give 276 mg (93.5%) of the above compound B as the HCl salt. 

C. Example 507 

To compound B (80 mg, 0.22 mmol) in THE (1 mL) was added TEA (124 |jL, 
0.89 mmol) followed by fenchel amine HCl (41.7 mg, 0.22 mmol). When done the 

-170- 
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B. 




o 
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solvent was removed in vacuo, IN NaOH was added and extracted three times with 
CH2CI2. After drying over MgS04, the solvent was removed and the residue purified 
by column chromatography on silica gel with 25%EtOAc/Hexane to give Example 
507 (58.2 mg, 60%). MS (M+H^) 439, reL t: 3,229 min (A). 

5 

Example 508 




10 To Example 507 (50 mg, 0.14 mmol) in THF (ImL) was added TEA (78 pL, 

0.56 mmol) followed by cis-2-phenylcyclopentalamine (22.5 mg, 0.22 mmol). When 
done, the solvent was removed in vacuo, and IN NaOH was added and extracted 3 
times with CH2CI2. After drying over MgS04, the solvent was removed and the 
residue purified by colunm cliromatography on silica gel with 25%EtOAc/Hexane to 

15 give Example 508 (23 mg, 37%). MS (M+tt) 447, ret. t: 2.912min (A). 

Examples 509-513 
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Compounds of Examples 509-513 having the fonnula (Iq) wherein Rg and Rn 
have the values Usted in Table 12, were prepared following the procedures previously 
5 described above for Examples 202-500. 



TABLE 12 



EXAMPLE NO. 




R17 


DATA 
MS(M+H)/ 
HPLC ret. t. (min) 
and conditions 


509 


-(CH2)4CH3 


-C02Me 


536.5/3.83 (A) 


510 


-(CH2)2CH3 


-C02Me 


508.35/3.45 (A) 


511 


H 


-C02Me 


466.4/2.94 (A) 


512 


-CH2CH3 


-C02Me 


494.4/3 ,2 1(A) 


513 


-CH3 


-CN 


447.3/2.84 (A) 



Examples 514-515 

10 Compounds of Examples 514-515 were prepared following the procedures 

previously described above for Examples 202-500. 



TABLE 13 



EXAMPLE NO. 


STRUCTURE 


DATA 

MS (M+H)/HPLC ret. t. (min) and 
conditions , 


514 




480.2/3.20 (A) 










7— COaMe 


















s 






0 
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0 










, s 
0 
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CLAIMS 

We claim: 

1. A method for treating a respiratory disease in a mammal comprising 
administering to said mammal a therapeutically effective amount of at least one 
5 compound, or salt or hydrate thereof, in which the at least one compound is a 
cannabinoid receptor modxdator. 



2. The method of claim 1 in which the at least one compound, or salt or 
hydrate thereof, is a CB2 receptor modulator for blocking or substantially blocking 
10 the activation of lung epithelial cells to treat the respiratory disease. 



3. The method of claim 2, in which the respiratory disease is selected 
from chronic pulmonary obstructive disorder, emphysema, asthma, and bronchitis. 

15 4. A method of treating a respiratory or non-respiratory leukocyte- 

activation associated disease in a manamal comprising administering to said mammal 
an effective amount of at least one cannabinoid receptor modulator having the 
formula (I): . 

o 

^3 (I) 



20 



or a pharmaceutically acceptable salt or hydrate thereof, in which: 



A and B are selected from carbon and nitrogen so that ring X defines a pyrrole, 
pyrazole, or imidazole ring; wherein when A is nitrogen, the group - 
25 C(=0)NRiR2 is attached to atom C-3 and R5 does not exist; and when A is 

carbon, one of the group -C(=0)NRiR2 and R5 is attached to A and the other 
of -C(=0)NRiR2 and R5 is attached to atom C-3 ; and when B is carbon, two R4 
groups attached to B and atom C-5, respectively, optionally form a fused 6- 
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membered aryl or 6-membered heteroaryl having one heteroatom which is 
nitrogen, wherein said aryl or heteroaryl has three or four substituents Re; 

/is 0 or 1; 

g is 1 or 2; 

5 Ri and R2 are independently selected from hydrogen, alkyl, substituted alkyl, 

heterocycloalkyl, cycloalkyl, aryl, heterocyclo, or alkoxyalkyl; or R2 together 
with Ri or R5 forms a five or six membered heterocyclo; 
R3 is hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, 
alkynyl, substituted alkynyl, cycloalkyl, aryl, heterocyclo, or alkoxy; or forms 
10 a heterocyclo with one of R^; 

R4 is attached to atom C-5 and optionally B and at each occurrence independent of 
each other R4 is selected from hydrogen, alkyl, substituted alkyl, 
heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
cycloalkyl, aryl, heterocyclo, hydroxy, alkoxy, amino, aminoalkyl, cyano, 
15 halogen, alkylamide, NR8C(=0)R9, and S(0)uRto; or when B is carbon, 

optionally two R4 groups taken together form a six-membered aryl or 
heteroaryl having three or four Re; 
R5 is attached to A or atom C-3 and is hydrogen, alkyl, substituted alkyl, 
heterocycloalkyl, alkenyl, substituted alkenyl, alkoxy, aryl, or heterocyclo; or 
20 R5 together with R2 forms a heterocyclo; 

Re at each occurrence independent of each other Re is selected from hydrogen, alkyl, 
substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, 
substituted alkynyl, aryl, cycloalkyl, substituted aryl, heterocyclo, hydroxy, 
alkoxy, amino, aminoalkyl, cyano, halogen, alkylamide, nitro, NR8C(=0)R9, 
25 S(0)uRio, -C(=0)R8, -CO2R8, "-S(0)2NR8Rio, -C(=:0)N(R8)0(R9), - 

C(=0)NR8R9, and -OC(=0)Rio; and/or one Re group together with R3 forms a 
heterocyclo; 

Rs and R9 at each occurrence independent of each other Rg and R9 are selected from 
hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted 
30 alkenyl, alkynyl, substituted alkynyl, cycloalkyl, aryl, and heterocyclo; or Rs 

and R9 together form a three-to-eight membered heterocyclo; or Rg together 
with Rio forms a three-to-eight membered heterocyclo; and 
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Rio at each occxirrence independent of each other Rio is selected from alkyl, 
substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, and 
substituted alkynyl, or forms a heterocyclo with Rs", and 

u is 0, 1, 2 or 3. 



5. The method of claim 4, in which the cannabinoid receptor modulator 
has the formula: 




10 

or is a pharmaceutically acceptable salt or hydrate thereof, in which: 
A is nitrogen or CR5; 

Q is nitrogen or CR6a and M is carbon or nitrogen, provided that only one of M and Q 
is nitrogen; 
15 i is 2 or 3; 

Ri is (i) hydrogen, alkyl, substituted alkyl, heterocycloalkyl, cycloalkyl, aryl, or a 
heterocyclo having a sulfur heteroatom or at least one of an oxygen and 
nitrogen heteroatom; or (ii) taken together with R2 forms a heterocyclo that is 
unsaturated or selected from optionally-substituted 1,2,3,4- 
20 tetrahydroquinoline, ftdazaspirodecane, morpholine, piperidine, pyrrolidine, 

and diazapine; 

R2 is (i) hydrogen or lower alkyl or (ii) forms a heterocyclo with Ri that is unsaturated 
or selected j5:om 1,2,3,4-tetrahydroquinoline, triazaspirodecane, morpholine, 
piperidine, pyrroUdine, and diazapine; or R2 together with R5 forms a five or 
25 six-membered heterocyclo; 

Rgis hydrogen, methyl, or -CHRi^-CCKy^-Z, in which Z is selected from CH3, CO2H, 
amino, aminoalkyl, alkylamide, alkoxy, heterocyclo, aryl, or cycloalkyl; 

R5 is hydrogen, methyl, or ethyl; or R5 together with R2 forms a five or six membered 
heterocyclo; 
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Re is attached to any available carbon atom of ring Y and at each occurrence 
independent of each other Re is selected from hydrogen, alkyl, substituted 
alkyl, alkoxy, amino, aminoalkyl, cyano, and halogen, provided that only one 
R6 is selected from amino and aminoaUcyl; 
5 R6a is hydrogen, alkyl, alkoxy, or OR13; 

Ri3 is hydrogen, C^^g alkyl, phenyl, benzyl, or the group -CH^- which bonds to R^^ to 
form a six membered heterocyclo ring; 

Ri4 is hydrogen or when R13 is -CH2-, Ru is a bond; and 

n is 0, 1, 2 or 3. 

0 

6. The method of claim 4, in which the caimabinoid receptor modulator 
has the formula: 



o 




or is a pharmaceutically acceptable salt or hydrate thereof, in which: 
15 A is nitrogen or CR5; 

Ri is alkyl, substituted alkyl, aryl, or cycloalkyl; 
R2 is hydrogen or lower alkyl; 
R5 is hydrogen, methyl, or ethyl; 

Rjgis hydrogen, C^^galkyl, phenyl, benzyl, or the group -CH^- which bonds to Rj^to 
20 form a six membered heterocyclo ring; 

Ri4 is hydrogen or when R13 is -CH2-, Ri4 is a bond; and 
n is 1 or 2. 

7. A compound having the form\ila: 
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NR1R2 



or a pharmaceutically acceptable salt or hydrate thereof, in which: 

5 A is carbon or nitrogen; wherein when A is nitrogen, the group -C(=0)NRiR2 is 

attached to atom C-3 and R5 does not exist; and when A is carbon, one of the 
group -C(=0)NRiR2 and R5 is attached to A and the other of -C(=0)NRiR2 
and R5 is attached to atom C-3; 

Q is nitrogen or CR6a and J, L, and M are carbon or nitrogen, provided that only one 
10 of J, L, M and Q is nitrogen; 

Ri and R2 are independently selected from hydrogen, alkyl, substituted alkyl, 

heterocycloalkyl, cycloalkyl, aryl, and heterocyclo, wherein said heterocyclo 
has for its heteroatom or heteroatoms sulfur or at least one of nitrogen and 
oxygen; or R2 together with Ri forms a heterocyclo that is unsaturated or 
15 selected from optionally-substituted 1,2,3,4-tetrahydroqumoline, 

triazaspirodecane, morpholine, piperidine, pyrrolidine, and diazapine; or R2 
together with R5 forms a five or six-membered heterocyclo; 

R3is hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, 
alkynyl, substituted alkynyl, cycloalkyl, aryl, heterocyclo, or alkoxy; or forms 
20 a heterocyclo with R^; 

R5 is attached to A or atom C-3 and is hydrogen, alkyl, substituted alkyl, 
heterocycloalkyl, alkenyl, substituted alkenyl, alkoxy, or heterocyclo; or R5 
together with R2 forms a five to six membered heterocyclo; 

Re at each occurrence independent of each other Re is selected from hydrogen, alkyl, 
25 substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

aryl, cycloalkyl, heterocyclo, hydroxy, alkoxy, amino, aminoalkyl, cyano, 
halogen, alkylamide, nitro, 1>JR8C(=0)R9, S(0)uRia -C(=0)R8, -CO2R8, - 
S(0)2NR8Rio, -C(=0)N(R8)0(R9), -C(=0)NR8R9, and -OC(=0)Rio, provided 
only one of said Re groups is selected from amino and aminoalkyl; 
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R6a is solocted from hydrogen, alkyi, substituted alkyl, alkenyl, substituted alkenyl, 
alkynyl, substituted alkynyl, aryl, cycloalkyl, heterocyclo, hydroxy, alkoxy, 
cyano, halogen, alkylamide, nitro, NR8C(=0)R9, S(0)aRio, "C(=0)R8, -COaRs, 
-S(0)2NR8Rio. -C(=:0)N(R8)0(R9), -C(=0)NR8R9, and -OC(=0)Rio; or forms 
5 a six-membered heterocyclo with R3; 

Rs and R9 at each occurrence selected independently are selected from hydrogen, 
alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, 
substituted alkynyl, cycloalkyl, aryl, or heterocyclo; or Rg and R9 together 
form a three-to-eight membered heterocyclo; or Rg with Rio forms a three-to- 
10 eight membered heterocyclo; and 

Rio at each occurrence independent of each other Rio is selected from alkyl, 
substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, and 
substituted alkynyl, or forms a heterocyclo with Rg; and 

u is 0, 1, 2 or 3. 



8- The compound of claim 7 having the formula: 




R3 



20 or a pharmaceutically acceptable salt or hydrate thereof, in which: 
A is CR5 or nitrogen; 

Ri is alkyl, substituted alkyl, heterocycloalkyl, cycloalkyl, aryl, or a heterocyclo 

having as its heteroatom or heteroatoms sulfur or at least one of oxygen and 
25 nitrogen; or Ri together with R2 forms a heterocyclo that is unsaturated or 

selected from optionally-substituted 1,2,3,4-tetrahydroquinoline, 
triazaspirodecane, moipholine, piperidine, pyrrolidine, and diazapine; 
R2 is hydrogen, lower alkyl, or phenyl, or forms a heterocyclo with Ri that is 
unsaturated or selected from optionally-substituted 1,2,3,4- 
30 tetrahydroquinoline, triazaspirodecane, morpholine, piperidine, pyrrolidine, 

-179- 



8NSDOCID: <wo. 



0158869A2_I_> 



wo 01/58869 PCTAJSOl/04131 

and diazapine; or R2 together with R5 forms a five or six-raembered 
heterocyclo; 

R3 is hydrogen, -(CHRi4)-(CH2)n-Z, or -0-(CH2)n-Z; 

R5 is hydrogen, methyl, or ethyl; or R5 together with R2 forms five or six membered 
5 heterocyclo; 

R6 is attached to any available carbon atom of ring Y and at each occurrence 
independent of each other Ra is selected from hydrogen, aUcyl, substituted 
alkyl, alkoxy, nitro, and halogen; 
R6a is hydrogen, alkyl, hydroxyalkyl, or alkoxy, or forms a six-membered heterocyclo 
10 withRi4; 

Ri4 is hydrogen or forms a six-membered heterocycle with ReaJ 

JZ is hydrogen, CO2H, amino, aminoalkyl, alkylamide, alkoxy, heterocyclo, aryl, or 

cycloalkyl; 
iis 3; and 
15 n is 0, 1,2, 3, or 4. 

9. The compoimd according to claim 8, having the formula: 

o 




20 or a pharmaceutically-acceptable salt thereof, in which 

R2 is hydrogen, methyl, ethyl, propyl, or phenyl, or forms a six-membered 
heterocyclo with R5; 

Rfi at each occurrence independent of each other Re is selected from hydrogen, Ci- 
4alkyl, alkoxy, nitro, and halogen; 
25 Rfia is hydrogen, Ci^alkyl, hydroxyCi-ealkyl, or Ci^alkoxy, or forms a six-membered 

heterocyclo with R14; 
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and R„ (i) todef«denay of each other a,. (CRa.R^VW. or (a) .ogeflaer fonn 
aryl, he^cyclo. cydoalkyl or Wcycloalkyl opdonaUy .„b.tow ™tt one to 
four group, sdected fiom C„a%,. Q^oxy. ary,. cycioalkyl, and 

heteroaryl; 

W at each occun:ence is selected W hydrogen, alkyl, alkyiaxnide, annnoalkyl 

mt'T"' hydroxy, cyano, -CO^,,, _C(=0)R., -C(=0)NCR.)0(R.,X 
-NR,.(C=0)R,o, aryl. cycloalkyl, and heten>cyclo having as its heteroatom or 
heteroatoms sulfur or at least one of oxygen and nitrogen- 
and R, are selected from hydrogen, alkyl. substituted alkyl. heterocycloalkyl 
alkenyl, substituted alkenyl, cycloalkyl, aryl, and heterocyclo- 
R2. and R, are independently hydrogen, alkyl, hydroxy, or hydroxyalkyl- 
n IS 1 or 2; and 

•yisO, 1,2, 3 or 4. 



15 



20 



saltor.'! . f"°°*°'"''"^"*'«'°^'--^P'-™»aceuUcaIly.acceptabte 
salt or hydrate thereof, in which: 

R2 is hydrogen; 

R5 is hydrogen, methyl, or ethyl; 
Ri4 is hydrogen; 

cycloaUcyl or brcycloalkyl optionaUy substituted with one to four Q.alkyl- 
Ri9 IS hydrogen or CMalkyl; and 
nis 1. 



25 



11. 



The compound of claim 7 having the formula (i) or (ii): 




or 




or a phaimaceuticaUy-acceptable salt or hydrate thereof, i 



in which 
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A is CR5 or nitrogen; 

Z is hydrogen, alkoxy, amino, anodnoalkyl, alkylamide, or heterocyclo; 
Ri is alkyl, substituted alkyl, heterocycloalkyl, cycloalkyl, or aryl; 
R2 is hydrogen, methyl, ethyl, or propyl; 
5 R5 is hydrogen, methyl, or ethyl; 

Re is attached to any available carbon atom of ring Y and at each occurrence 

independent of each other Re is selected from hydrogen, alkyl, alkoxy, nitro, 

and halogen; 

Ri5 at each occurrence is hydrogen, halogen, alkyl, or cyano; 
10 the bond linking atom C-3d and C-4d is a single or double bond; 
h is 4; 
i is 3; 

j is 2 or 4; and 
n is 1, 2, or 3. 

15 

12. The compound of claim 1 1 having the formula (iii) or (iv): 




18 



20 

or a pharmaceuticaliy-acceptable salt or hydrate thereof, iti which . 
Ri7 and R18 (i) independently of each other are (CR2iR22)s-W, or (ii) together form 

aryl, heterocyclo, cycloalkyl or bicycloalkyl optionally substituted with one to 

four groups selected from Ci-4alkyl, Cj^alkoxy, aiyl, cycloalkyl, and 
25 heteroaryl; 

W at each occurrence is selected from hydrogen, alkyl, alkylamide, aminoalkyl, 

alkylthio, alkoxy, hydroxy, cyano, -CO2R19, -C(=0)Ri9, -C(=0)N(Ri9)0(R2o), 
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-NRi9(C=O)R20, aryl, cycloalkyl, and heterocyclo having as its heteroatom or 
heteroatoms sulfur or at least one of oxygen and nitrogen; and 
Ri9 and R20 are selected from hydrogen, alkyl, substituted alkyl, heterocycloalkyl, 
alkenyl, substituted alkenyl, cycloalkyl, aryl, and heterocyclo; 
5 R21 and R22 are independently hydrogen, alkyl, hydroxy, or hydroxyalkyl; 
nis I or 2; and 

JisO, 1,2,3 or4. 

13. The compound according to claun 7, selected from (i) 

10 (3R)-2,3-Dihydro-5-methyl-3-(4-morpholinyhnethyl)-N-(2,2,6,6- 

tetramethylcyclohexyl)pyiTolo[l,2,3-deJ-l,4-benzoxazine-6-carboxamide; 

N-[[(3R)-2,3-Dihydro-5-methyl-3-(4-moiphplinyhnethyl)pyrrolo[l,2,3-de]-l,4- 
benzoxazin-6-yl]cai-bonylJ-L-phenylalanine methyl ester; 

N-[[(3R)-2,3-Dihydro-5-methyl-3-(4-morpholinyhnethylpyrrolo[l,2,3-de]-l,4- 
15 benzoxazin-6-yl]carbonyl]-L-tyrosine methyl ester; 

(3R)-2,3-Dihydro-5-methyl-3-(4-morpholinylmethyl)-N-(l,3,3- 

trimethyIbicyclo[2.2.1]heptan-2-yl)pyrrolo[1.2,3-deJ-l,4-benzoxazine-6- 
carboxamide; 

N-[[(3S)-2,3-Dihydro-5-methyl-3-(4-morpholinyhnethyl)pyirolo[l,2,3-de]-l,4- 
20 benzoxazin-6-yl]carbonyl]-L-phenylalanine methyl ester; 

(3S)-2,3-Dihydro-5-methyl-3-(4-moipholinyhnethyl)-N-(2,2,6,6- 
tetramethylcyclohexyl)pyrrolo[l,2,3-de]-l,4-benzoxazine-6-carboxamide; 

(3S)-2,3-Dihydro-5-methyl-3-(4-morpholinyhnethyl)-N-(l,3,3- 

trimethylbicycIo[2.2.1]heptan-2-yl)pyirolo[l,2,3-de]-l,4-benzoxazine-.6- 
25 carboxamide; 

2,3,4,5-Tetrahydro-6-methoxy-5-[2-(4-morpholinyl)ethyl]-2-[(lS,2S)-l,3,3- 
trimethylbicyclo[2.2.1]heptan-2-yl]-lH-pyrido[4,3-b]indol-l-one; 

N-£[5-Huoro-7-methoxy-2-methyI-l-[2-(4-moipholinyl)ethylJ-lH-indol-3- 
ylJcarbonyl]-L-phenylalanine methyl ester; 
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5-Hiioro-7-methoxy-2-methyl-l-[2-(4-morpholinyl)ethy^^ 
triinethylbicyclo[2.2J]heptan-2-yl]-lH-indole-3K:^^ 

5-Huoro-7"metlioxy-N-(2-methoxyphenyl)-2-methyl-l-[2-(4-morph^ 
indole-3-<iarboxainide; 

5 N-(2-Ethylphenyl)-5-fluoro-7-methoxy-2-methyl-l-[2-(4-morpholm^ 
indole-3-carboxarQide; 

1 - [[5-Huoro-7-methoxy-2-methyl- 1 -[2-(4-morpholinyl)ethyl] - lH-indol-3- 
yl]carbonyl]-l ,23,4-tetrahydroquinoline; 

5 J-Dimethoxy-2-methyl- l-[2-(4-morpholinyl)ethyl]-N-[( IS ,2S)- 1 ,3,3- 
trimethylbicyclo[2.2. l]heptan-2-yl]~ lH-indole-3-carboxamide; 

5-Fluoro-7-methoxy-2-methyl-N-[(lR)-l-methylpropyl]-l-[2"(4-mo^^ 
lH-indole-3-carboxaimde; 

5-Huoio-7-methoxy-2-methyl-l-[3-(4-moipholinyI)propy^^ 
txiinethylbicyclo[2.2. l]heptan-2-yl]- lH-indole-3-carboxaimde; 

6J-Dihydro-7-(4-moiTphoUnylmethyl)-N-t(lS,2S)-133-trimeth^^^ 

[2.2- l]heptan-2~yl]-5H-pyrazolo[5, 1 -b] [ 1 ,33oxa2iQe-2-carboxamide; 

(2S)- 1 -[[6 J-Dihydro-7-(4-morpholmylinethyl)-5H--pyrazolo[5, 1-b] [ 1 ,3] 

oxazin-2-yl]carbonyl] -2-(methoxymethyl)pyrrolidine; 

N-[[7-Methoxy-2-metliyl-l-[3-(4-morphoUnyl)propyl]-lH-ind 

carbonyl]"L-phenylalamne methyl ester; 

l-[2-(4-MorphoUnyl)ethyl]-5-mtro-N-[(lS,2S)-133-trim 
yl]- 1 H-pyrazole-3-carboxarnide; 

l-[2-(4-Morpholinyl)ethyl]-3-nitro-N4(lS,2S)-l,33-trimet^^^ 
yl] - 1 H-pyra2ole-5-carboxamide; 

7-Methoxy-2~methyl-N4(lS,2S)-l,3,3-tiiDaethylbicyclo[2 
mdole-3-carboxamide; 

7-Methoxy-2-methyl-l-pentyl-N"[(lS,2S)-133-tiimet^^^ 
lH-indole-3-carboxamide; 
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7-Methoxy-2-methyl-l-[2-(4-piperidyl)ethyl]-N-[(lS,2S)-l,3,3- 
trimethylbicyclo[2.2. l]heptan-2-yl]-lH-mdole-3-carboxamide; 

7-Methoxy-l-(2-methoxyethyl)-2-methyl-N-[(l S,2S)-1 ,3,3-trimethyl- 
bicyclo[2.2. l]heptaii-2-yl]- lH-indole-3-carboxamide; 

5 7-Methoxy-2-methyl-l-(3-pyridinyl-methyl)-N-[(lS,2S)-13,3-trimethyl- 
bicyclo[2.2.1]heptan-2-yl]-lH-indole-3-caiboxamide; 

7-Methoxy-2-methyl- 1 -[3-(4-moipbolinyl)propyl]-N-[( 1 S ,2S)-1 ,3 ,3- 
trimetiiylbicyclo[2.2.1]heptaii-2-yl]-lH-indole-3-carboxamide; 

1 -[2-(Dimethylamino)ethyl]-7-methoxy--2-methyl-N-[( 1 S ,2S)- 1 ,3 3- 
10 trimethylbicyclo[2.2. l}heptan-2-yl]-lH-indole-3-carboxamide; 

7-Methoxy-2-in6tliyl- 1-[2-( 1 -pyrrolidmyl)ethyl]-N-[(l S ,2S)- 1 ,3 ,3- 
tii3ttethylbicyclo[2.2.1]heptan-2-yl]-lH-indole-3-carboxamid6; 

7-Methoxy-l-[(4-me1boxyphenyl)methyl]-2-methyl-N-[(lS,2S)-13,3-trime&^^ 
bicyclo[2.2.1]heptan-2-yl]-lH-indole-3-carboxaimde; 

15 l-(2-Cyclohexylethyl)-7-methoxy-2-methyl-N-[(lS,2S)-l,3,3- 
trimethylbicyclo[2.2. l]heptan-2-yl]- lH-indole-3-carboxainide; 

l-[2-[Bis(l-methylethyl)aiiuno]ethyl]-7-methoxy-2-methyl-N-.[(lS^S)-l,3»3- 
tj±aiethylbicyclo[2.2.1]heptan-2-yl]-lH-mdol&-3-caiboxainide 

l-(2-Ethoxyethyl)-7-methoxy-2-methyl-N-[(lS,2S)-l,3,3- 
20 trimethylbicyclo[2.2.1]heptan-2-yl]-lH-mdole-3-carboxamide; 

7-Methoxy-2-methyl- 1 -[2-( 1 -methyl-2-pyrrolidiiiyl)ethyl]-N- [( 1 S ,2S)- 1 ,3 ,3- 
triiiiethylbicyclo[2.2.1]heptan-2-yl3-lH-indole-3-carboxamide; 

7-Methoxy-2-methyl-l-(2-phenoxyethyl)-N-[(lS,2S)-l,3,3- 
trimetbylbicyclo[2.2J]heptan-2-yl]-lH-indole-3-carboxainide; 

25 7-Methoxy-2-methyl- 1 -[3-(4-inethyl- l-piperazinyl)propyl]-N-t( 1 S,2S)- 1 ,3 ,3- 
tiimethylbicyclo[2.2.1]heptan-2-yl]-lH-indole-3-carboxainide; 

5-Methoxy- 1 -[2-(4-morpholinyl)ethyl]-N-[( 1 S ,2S)- 1 ,3 ,3- 
trimethylbicyclo[2.2.1]heptan-2-yl]-lH-pyrazole-3-carboxaimde; 
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l-[2-(4-Moipholmyl)ethyl]-5-(pentyloxy>N4(lS,2S>133 
triinethylbicyclo[2.2, 1 ]heptan-2-yl] - 1 H-pyrazole-3-carboxamide; 

(2S>2-(Methoxymethyl)- 1 -[[ 1 - [2-(4-inorpholinyl)ethyl]-5-(pentyloxy)- lH-pyrazol-3- 
yl]carbonyl]pyrrolidine; 

5 2,5-Dihydro-6-methoxy-5-[2-(4-morpholinyl)ethyl]-2-propyl-lH-p^^^ 

1- one; 

2- Cyclopentyl-2,5-dihydro-6-methoxy-5-[2-(4-morpholinyl)^^ 
b]indoH-one; 

2,5-DihydrO"6-methoxy-2K2-methoxyphenyl)-5-[2-(4-morpholm 
pyrido [4 ,3 -b] indol- 1 -one ; 

2,5-Dihydro-6-methoxy-2-(2-methoxyethyl)-5-[2-(4-morpholin 
pyrido[4,3-b]indol-l-one; 

2,5-Dihydro-6-methoxy-5-[2-(4--morpholinyl)ethyl]-2-[(3R)-^^^ 
IH-pyrido [4,3-b]indol- 1 -one; 

2,5-Dmydro~6-methoxy-5-[2-(4-moipholinyl)ethyl]-2-[(lR)-l-nie&^^^ 
lH-pyrido[4,3-b]indol- 1 -one; 

2-(23-Dihydro-lH-inden-l-yl)-2,5-dihydro-6-niethoxy-5-[2-(4-m 
IH-pyrido [4,3 -b] indol- 1 -one; 

2-(Bicyclo[2,2.1]heptan-2-yI)-2,5-dihydro-6-methoxy-5-[2-(4-mox^^ 
pyrido[4,3-b]indol- 1-one; 

2,5-Dihydro-6-methoxy-5-[2-(4-morpholinyl)etiiyl]-2-(33.^ 
IH-pyrido [4,3 -b]indoH -one; 

2,5-Dihydro-6-methoxy-3-methyI-5-[2-(4-morpholinyl)ethyl]-2-[(lS,2S)-13,3^ 
triniethylbicyclo[2.2J]heptan-2-yl]-lH-pyrido[4,3-b]indol-l-one; 

2-[(2-Huorophenyl)methyl]-2,5-dihydro-6-methoxy-5-[2-(4-morpholinyl)e&^^ 
pyrido[4,3-b]indol- 1-one; 

2-[(2,6-DinielJtylphenyl)-niethyl]-2,5-dihydro-6-niet^^ 
lH-pyrido[4,3-b]indol-l-one; 
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2,5-Dihydro-6-methoxy-5-[2-(4-morphoImyI)ethyl]-2-[(lR,2R^ 
trimethylbicyclo[2.2. l]-heptan-2-yl]-lH-pyrido[4,3-b]indol-l -one; 

2,5-Dihydro-6~methoxy~5-[2-(4-morpholinyl)ethyl]-2-[(lS,2S)-l,3 
trimethylbicyclo[2.2. l]heptan-2-yl]-lH-pyrido[4,3-b]indol- 1-one; 

5 l,5-Dihydro-l-[2-(4-morpholinyl)ethyl]-5-[(lR,2R)-l,3,3- 
trimethylbicyclo[2.2J]heptaB-2-yl]-4H-pyrido[3,2-c]pyri 

l,5-Dihydro-5-[(2-methoxyphenyl)methyl]-l-[2-(4-morpho^ 
pyrido [3 ,2-c]pyridin-4-one; 

2,5-Dihydro-6-inethoxy-5-(phenylmethyl)-2-[( 1 S ,2S)- 1 ,3 ,3- 
10 trimetliylbicyclo[2.2 J]heptan-2-yl]~lH-pyrido[4,3-b]indol- 1-one; 

5-Butyl-2,5-dihydro-6-methoxy-2-[(lS,2S)-133-trimethylbicyclo[2.2^ 
IH-pyrido [4,3-b]indol- 1 -one; 

4-Methyl-2,5-dihydro-6-methoxy-5-[2<4-morpholinyl)ethyl]-2-[(lS,^ 
tximethylbicyclo[2.2J]heptan-2-yl]-lH-pyrido[43-b]m^ 

15 4-'Fluoro-2,5-dihydro-6-methoxy-542-(4-morpholinyl)ethyl]-2-[(lS,2S^ 
tiiniethylbicyclo[2.2J]heptan-2-yl]-lH-pyrido[43-b]indol- 

2-Methyl-l-[2-(4-morphoIinyl)ethyl]-5-phenyl-N-[(lS,2S)-^ 
trunethylbicyclo[2.2. l]heptan-2-yl]- lH-pyrrole-3-carboxainide; 

2-Methyl-l-[2-(4-morpholinyl)ethyl]-4,5-diphenyl-N-[(lS,2S)-l 
20 triniethylbicyclo[2.2J]heptan-2"yl]-lH-pyiTole-3--carboxamide; 

l,5-Dihydro-l-[2-(4-niorpholinyl)ethyl]-2-phenyl-5-[(lS,2S)-l,3,3- 
triniethylbicyclo[2.2.1]heptan-2-yl]-4H-pyrido[3,2-c]pyridin-4 

l,5-imydro~l-[2--(4-morphoUnyl)ethyl]-2,3--diphenyl-5-[(lS,2S)-l,33- 
trimethylbicyclo[2.2. l]heptan-2-yl]-4H-pyrido[3,2~c]pyridm-4-one; 

25 7-Methoxy-l-[2-(4-morphoUnyl)ethyl]-N-(2A6,6-tetramet^^^ 
indazole-S-carboxamide; 

7-^Methoxy-l-[2-(4-moi^holinyl)ethyl]-N-[(3R)-l-(phenylmeA^^ 
indazole-3-carboxamide; 
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7-Methoxy-l-[2<4-morpholmyl)ethyl]-N-[(3S)-l-(phenyl^^ 
indazole-S-carboxamide; 

7-Methoxy-N-[(lS)-lK2-me1±iyl-2H"tetrazol-5-yl)-2-phenyl^^^ 
moipholinyl)ethyl]- lH-indazole-3-carboxaimde; 

N-[(lS)-l-(Aminocarbonyl)-2-phenylethyl]-7-methoxy-l-[2-(^^ 
1 H-indazole-3-carboxaimde; 

7-Methoxy-N-[(2-inetlioxyphenyl)methyl]-l-[2-(4-moiph^ 
carboxamide; 

7-Methoxy-N-(2-methoxyphenyl)- 1 - [2-(4-moipholinyl)eth^^ 
carboxamide; 

7-Metiioxy-N-(2-methoxy-5-melhylphenyl)-l-[2<4-moi^^ 
3-carboxainide; 

N-(5-CMoro-2-methoxyphenyl)-7-me1hoxy-l-[2-(4-morpholiBy 
3-carboxainide; 

N-(4-Huorophenyl)-7-methoxy- 1 -[2-(4-moiphoUnyl)ethyl]- IH-indazol^^^ 
carboxamide; 

7-Methoxy-N-methyl-N-(3-methylphenyl)-l-[2-(4-raoipholm 
carboxamide; 

N-[[5-Methoxy-2-methyl-l-[2-(4-morpholmyl)elJiyl] 
phenylalanine methyl ester; 

N-[[6-Me1jioxy-2-me1hyl-l-[2-(4-morpholinyl)ethyl]-lH^^ 
phenylalanine methyl ester; 

N-[[7-Hydroxy-2-methyl-l-[2-(4-morpholinyl)ethyl]-lH4ndol-3-yl]carbo 
phenylalaninamide; 

N-[[2,7-Dimethyl-142-(4-morpholinyl)ethyl]-lH-indol-3-yl]ca^^ 
phenylalanine methyl ester; 

N-[[7-Methoxy-2-methyl-l-[2-(4-mojpholinyl)ethyl]-lH~indol-3-yl]ca^^ 
tyrosine methyl ester; 
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N-[[7-Methoxy-2-methyl-l-[2-(4-morphoUnyl)ethyl]-lH-indol-3-yl]carbonyl]^^ 
methyl-L- valine methyl ester; 

N^-[[7-Methoxy-2-methyl-l-[2-(4-moipholinyl)ethyl]-lH-mdol-3-yl]carbonyl]-N,N- 
dimethyl-L-phenylalaninainide; 

i ( 1 S)-N-[ 1 -(Hydroxymethyl)-2-phenylethyl]-2-methyl- l-[2-(4-morpliolinyl)etfaylJ- IH- 
indole-S-carboxamide; 

N-[[2-Med2yl-l-[2-(4-moipholinyl)ethyl]-lH-indol-3-ylJcarbonyl]-L-phenylalamn^ 
methyl ester; 

N-[[7-Methoxy-2-methyl-l-[2-(4-moji)hoHnyl)ethyl]-lH-indol^^ 
) phenylalanine methyl ester; 

7-Methoxy-2-methyl-l-[2-(4-morpholinyl)ethyl]-N-(l ,3,3-trimethyl- 
bicyclo[2.2.1]heptan-2-yl)-lH-indole-"3-carboxaniide; 

(aS)-a4[[7-Methoxy-2-methyl-l-[2-(4-morpholinyl)ethyl]-lH-indol-3- 
yl]carbonyl]amino]-2-thiophenepropanoic acid methyl ester; 

N- [[7-Methoxy-2-methyl- l-[2-(4-morpholinyl)ethyl]-6-aza- IH-ind 
L-phenylalanine methyl ester; 

N-[[7-Methoxy-l-[2-(4-moiphoUnyl)ethyl]-lH-indazol-3-yl]carbonyl]"L- 
phenylalanine methyl ester; 

7-Methoxy-l-[2-(4-morpholmyl)ethyl]-N-(13,3-trimethylbicyclo[2.2J]heptan-^^^ 
1 H-indazol-3 -carboxamide; 

N-[[7-Methoxy-l-[2-(4-morpholinyl)ethyl]-lH-indazol-3-yl]carbonyl]--R-- 
amphetamide; 

(aS)-a-[[t7-Methoxy-2--methyl-l-[2-(4-morpholinyl)ethyl]-lH-indol-3- 
ylJcarbonyl]aniino]-2-thiazolepropaaoic acid methyl ester; 

7-Methoxy-2-methyl-N-[(lS)-l-(3-methyl)-tetrazolyl)-2-phenylethy 
morpholinyl) ethyl] - 1 H-indole-3 -carboxamide; 

7-Methoxy-2-methyl-N-[( 1 S)- l-(2-methyl)-tetrazolyl)-2-phenylethyl3- 1-[2-(4- 
morpholinyl)ethyl] - 1 H-indole-3-carboxamide; 
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N-[[7-Methoxy-l-[2-(4-moipholinyl)ethyl]-lH-indol-3~yl^ 
methyl ester; 

N-[[7-Methoxy-l -[2-(4-moipholinyl)ethyl]-lH-mda2ol-3-yl]carbony amide; 

7-Methoxy-l-[2-(4-morpholinyl)ethyl]-N-(133-trime&^^ 
5 lH-indole-3-carboxaimde; 

2-Metiyl-l-[2-(4-mojpholinyl)etiiyl]-N-(l,33-trimethylbicyclo[2.2.1^ 
lH-pyrrole-3-carboxamide; 

2,5-Dimethyi-N-K 1 R)- 1 -methyl-2-phenylethyl]- 1 -i2-(4-morpholinyI)ethyl]- IH- 
pyrrole-3-carboxaiiude; 

10 N-[[2,5-Dimethyl- l-[2-(4-moipholinyl)ethyl]- lH-pyiToI-3-yl]carbonyl]-L- 
phenylalanine methyl ester; 

N-[[2-Methyl-l-[2-(4-morpholinyl)ethyl]-lH-pyrro 
methyl ester; 

2-Methyl-N-[(lS)-lK3-methyl-l,2,4-oxadiazol-5-yl)-2-phenyIethyl]-^ 
15 morpholinyl)ethyl]-lH-pyrrole-3-carboxamide; 

N- [[ l-[2-(4-Moipholinyl)ethyl]- IH-inudazoM-yl] 
ester; 

N-[[l-(2-Phenoxyethyl)-lH-iimdazol-4-yl]carbonyl]"L-^^ methyl ester; 

and 

20 N-[(l-Pentyl-lH-iimdazol-4-yl)carbonyl]-L-phenylalaiiine methyl est 
(ii) a pharmaceutically-acceptable salt or hydrate thereof. 

14. A compound having the formula: 
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or a pharmaceutically acceptable salt or hydrate thereof, in which: 

5 A is nitrogen or CR5; 

B is nitrogen or CR4b, provided that A and B are not both nitrogen; 
Ri is ^HRi7Ri8; 

R2 is hydrogen, lower alkyl, phenyl, or forms a five or six membered heterocyclo with 
R5; 

10 R4a is hydrogen, alkyl, aryl, or ORis; 

R4b is hydrogen, alkyl, alkoxy, amino, cyano, halogen, or aryl; 

R5 is hydrogen, methyl or ethyl, or forms a heterocyclo with R2; 

R,^is hydrogen, C,_,aikyU phenyl, benzyl, or -CH,- which together with R,^ forms a six 

membered heterocyclo ring; 
15 Ri4 is hydrogen or when R13 is -CH2-, a bond hnked to Ria; 

Ri7 and Rig are (i) selected independently from hydrogen and -(CH2)s-(CR2iR22)v- 

(CH2)t-W; or (ii) R17 and Rig together form cycloalkyl, aryl, or heterocyclo 

having as its heteroatom or heteroatoms sulfur or at least one of oxygen and 

nitrogen; 

20 W at each occurrence is selected from CH3, alkylamide, aminoalkyl, alkylthio, 

alkoxy, hydroxy, cyano, -CO2R19, -C(=0)Rx9, -C(=0)N(Ri9)0(R2o), - 
NRi9(C=O)R20, aryl, cycloalkyl, and heterocyclo having as its heteroatom or 
heteroatoms sulfur or at least one of oxygen and nitrogen; 
Ri9 and R20 are selected from hydrogen, alkyl, substituted alkyl, heterocycloalkyl, 

25 alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, aryl, and 

heterocyclo; 

R21 and R22 are independently hydrogen, alkyl, hydroxy, or hydroxyalkyl; 
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s and ^ are 0, 1 or 2; and 



V is 0 or 1. 



15. The compound according to claim 14, or a pharmaceutically- 



acceptable salt thereof, in which 
Ri is — OHRi7Ri8j 

R2 is hydrogen, methyl, ethyl, propyl, or phenyl; 

Ri7 and Rig (i) independently of each other are (CH2)s-(CR2iR22)v-(CH2)rW, or (ii) 

together form a three-to-eight membered cycloall^l or bicycloalkyl optionally 
substituted with one to four groups selected from Q^alkyl, Ci-4alkoxy, aryl, 
cycloalkyl, and heteroaryl, or together form optionally substituted napthyl, 
tetrahydronapthyl, acenapthyl, dihydiraindenyl, pyrazolyl, or benzodioxapinyl; 

W at each occurrence is selected from -CH3, Ci-4alkylthio, Ci.4alkoxy, hydroxy, 

- ■ ' - . 

, cyano, -CO2H, -COaCi^alkyl. -C(=0)N(Ci-4alkyl)2, -C(=p)NH(Ci^alkyl), - 
C(=0)NH(cycloalkyl), -C(=0)H, -C(=0)NH2, -C(=0)Ci.4alkyl, -C(=0)N(Ci. 
4alkyl)0(Ci-4alkyl), -NH(C=0)Ci.4alkyl, -N(Ci-4alkyl)(phenyl), - 
NH(C=0)phenyl, phenyl, imidazole, biphenyl, diphenylCi-4alkyl, pyridine, 
pyrrolidine, thiophene, pyrazole, imidazole, tetrazole, oxazple, oxadiazole, and 
napthyl, wherein said group W is optionally substituted with one to fom* Ci_ 
4alkyl, hydroxy, halogen, cyano, Ci>4alkoxy, keto, trifluoromethyl, amino, 
acetylamino, five-or-six membered heterocyclo, three-to-eight membered 
cycloalkyl, benzyl, or aryl; and 
R21 and R22 are lower alkyl, hydroxy, or hydroxyalkyl. 

16. The compoimd according to claim 14, or a pharmaceutically- 
acceptable salt thereof, having the formula: 
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in which B is N or CH; and R4a, R5, and R19 are independently hydrogen or Ci. 

4alkyL 



17. The compound according to claim 14, or a phannaceuticaUy- 
5 acceptable salt thereof, having the formula: 




18. A pharmaceutical composition adapted for treating a respiratory 
disease or .non-respiratory leukocyte-activation associated disease in a mammal 
10 comprising a therapeutically-effective amount of at least one cannabinoid receptor 
modulator according to claim 7 and a pharmaceutically-acceptable carrier or diluent 

19- A pharmaceutical composition for treating a respiratory disease or non- 
respiratory leukocyte-activation associated disease in a mammal comprising (i) one or 
15 more compounds according to claim 7; (ii) one or more second compounds effective 
for treating a leukoc3l:e-activation associated disease in a mammal; and (iii) a 
pharmaceutically-acceptable carrier or diluent. 



20. 



A process of preparing a compound according to claim 7 having the 



20 formula (Ij): 




ai) 
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in which R2 and R5 are selected independently of each other, and when Q is CRea, R3 
and Rga are selected independently of each other; 

said process comprising: 

O 

(R6)h y 

a) reacting compound (7) lV^^^'^h a nitroalkyl in the 

presence of a hahde salt and a crown ether to form a compound (7a), 



(Re). ^« 



L 
II 



R5 



Q NO2 



b) reacting the compound (7a) with acetic anhydride and a fluorine-containing 
agent in the presence of 18-crown-6 to give a compound 



(Rd)h 




(7b), « ^"""^ ; 

10 c) reducing the compound (7b) under hydrogenation conditions in a solvent to 

(Rd)b. J 

provide a compound (9), ^ ^ ' 



d) treating the compound (9) with an Ra-halide in the presence of a base and a 



(R6)h^ J 

solvent to form a compound (29), tt. 
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e) txeatbig the compound (29) with tiihaloacetyl halide optionally in the 



(R6)h 




of a base and a solvent to give a compound (30), li | y — R5 (30), 
presence R3 
wherein X 

^ is halide; and 

f) treating the compound (30) with an amine in the presence of a base to form 
5 the compound of formula (Ij). 



21. A process of producing a compound according to claim 7 having the 




fomaula (Ik): "^-^-VcH^Xi-R^ 

, wherein R2 is selected 
independently of R5, / is 3, and Xi-Rn is a nucleophile selected to define Z, said 
10 process comprising: 




a) reacting a compound of formula (31) 

OH 

with (R)-(+)-gIycidol under Mitsunobu conditions to give a compound (32), 
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b) reacting the compound (32) with a nucleophile Rn-Xi (or Rn-Xi-H where 




(33) 



hydrogen) to give a compound (33), R11-X1-CH2 s^^^ 



His 



OH 



c) reacting the compound (33) under Mitsunobu conditions to give a 



compound (34), 




(34) 



d) reacting the compound (34) with trihaloacetyl halide at a temperature of 




(35) 



greater than 40''C to give a compound (35), 
10 about z- 1 XI 

e) hydrolyzing the compound (35) under basic conditions to give a compound 



(36), 




(36) 



^^-^'^CHrXi-Ru ; and 



f) reacting the compound (36) with an amine under amide bond coupling 

15 conditions to give the compound of formula (Ik). 
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22. A process of producing a compound according to claim 7 having the 



O 

Ri 



C^6)h'-^ N R2 



\ (In) 
formula (In): R3 



comprising: 

a) reacting a compound of formula (37), Q NHBoc ^jj^ 
an alkyl lithium and carbon dioxide to form a compound (38), 

Q NHBoc 

b) reacting the compound (38) with a dialkyl amine under amide bond 



J<;^^C02NMe2 



^ (39) 
10 conditions to form a compound (39), Q NHBoc 



c) treating the compound (39) with a nitrite in aqueous acid at a temperature of 
about greater than 50°C to give a compound of fonnula (II), 
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(D) 



d) treating the compound of fonnula (D) with R3-X in the presence of a base to 
give a compound of formula (Im), 




.CH3 



CH. 



dm) 



10 



15 



e) hydrolyzing the compound of formula (hn) vinder aqueous basic conditions 



M 



O 

An' 



to produce a compound (40), 



R3 



(40) 



, and 



f) reacting the compound (40) with an amine under amide bond coupling 
conditions to provide the compound of fonnula (In). 
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is advised that the EPO policy when acting as an International 
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preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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(57) Abstract: Use of a compound for treating a respiratory di.sea.se in a 
mammal wherein the compound is a cannabinoid receptor modulator is disclosed. 
Compounds useful as cannabinoid receptor modulators for treating respiratory and 
non-respiratory leukocyte-activation as.sociated di.seases comprise compounds of 
formula (I ). in which A and B are nitrogen or carbon, provided only one of A and B 
is nitrogen: and RrR^ are as dellned in the specification, wherein R: with R5 may 
form a ring, and/or two R4 groups may form a six-membered aryl or heieroaryl 
ring, optionally having a subsiituent R^ forming a ring with R.;. 
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AMENDED CLAIMS 
[received by the International Bureau on 21 September 200 1 (21.09.01); 
original claims 5, 7, 8, 11 and 12 amended; remaining claims unchanged (7 pages)] 

Rio at each occurrence independent of each other Rio is selected from alkyl, 
substituted alkyl, heterocycloaikyl, alkenyl, substituted alkenyl, alkynyl, and 
substituted alkynyl, or forms a heterocyclo with Rg; and 

wis 0, 1,2 or 3. 

5 

5, The method of claim 4, in which the cannabinoid receptor modulator 
has the formula: 
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10 

or is a pharmaceutically acceptable salt or hydrate thereof, in which: 
A is nitrogen or CR5; 

Q is nitrogen or CR^a and M is carbon or nitrogen, provided that no more than one of 
M and Q is nitrogen; 
15 /is 2 or 3; 

Ri is (i) hydrogen, alkyl, substituted alkyl, heterocycloaikyl, cycloalkyl, aryl, or a 
heterocyclo having a sulfur heteroatom or at least one of an oxygen and 
nitrogen heteroatom; or (ii) taken together with R2 forms a heterocyclo that is 
imsaturated or selected from optionally-substituted 1,2,3,4- 
20 tetrahydroquinoline, triazaspirodecane, moipholine, piperidine, pyrrolidine, 

and diazapine; 

R2 is (i) hydrogen or lower alkyl or (ii) forms a heterocyclo with Ri that is unsaturated 
or selected from 1,2,3,4-tetrahydroquinoline, triazaspirodecane, morpholine, 
piperidine, pyrrolidine, and diazapine; or R2 together with R5 forms a five or 
25 six-membered heterocyclo ; 

R3 is hydrogen, methyl, or -CHRi4-(CH2VZ, in which Z is selected from CH3, CO2H, 
amino, aminoalkyl, alkylamide, alkoxy, heterocyclo, aryl, or cycloalkyl; 

R5 is hydrogen, methyl, or ethyl; or R5 together with R2 forms a five or six membered 
heterocyclo; 

199 
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R6 is attached to any available carbon atom of ring Y and at each occurrence 
independent of each other is selected from hydrogen, alkyl, substituted 
alkyl, alkoxy, amino, aminoalkyl, cyano, and halogen, provided that no more 
than one Re is selected from amino and aminoalkyl; 
5 R^a is hydrogen, alkyl, alkoxy, or OR13; 

Ri3 is hydrogen, C1.6 alkyl, phenyl, benzyl, or the group -CH2- which bonds to R14 to 
form a six membered heterocyclo ring; 

Ri4 is hydrogen or when R13 is -CH2-, Ru is a bond; and 

n is 0, 1, 2 or 3. 

10 

6. The method of claim 4, in which the cannabinoid receptor modulator 
has the formula: 



o 




or is a pharmaceutically acceptable salt or hydrate thereof, in which: 
15 A is nitrogen or CR5; 

Ri is alkyl, substituted alkyl, aryl, or cycloalkyl; 
R2 is hydrogen or lower alkyl; 
R5 is hydrogen, methyl, or ethyl; 

Ri3 is hydrogen, Ci-6alkyl, phenyl, benzyl, or the group -CH2- which bonds to Ruto 
20 form a six membered heterocyclo ring; 

Ri4 is hydrogen or when Rn is -CH2-, R14 is a bond; and 
w is 1 or 2. 

7. A compoxmd having the formula: 

25 
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(R6)h 




NR1R2 



R3 

or a pharmaceutically acceptable salt or hydrate thereof, in which: 

A is carbon or nitrogen; wherein when A is nitrogen, the group -C(=0)NRiR2 is 

attached to atom C-3 and R5 does not exist; and when A is carbon, one of the 
5 group -C(=:0)NRiR2 and R5 is attached to A and the other of -C(=0)NRiR2 

and R5 is attached to atom C-3; f is O when A is nitrogen and f is 1 when A is 
carbon; 

Q is nitrogen or CR^a and J, L, and M are carbon or nitrogen, provided that no more 
than one of J, L, M and Q is nitrogen; h is 2 when one of J, L and M is 
10 nitrogen, and h is 3 when J, L and M are all carbon, 

Ri and R2 are independently selected from hydrogen, alkyl, substituted alkyl, 

heterocycloalkyl, cycloalkyl, aryl, and heterocyclo, wherein said heterocyclo 
has for its heteroatom or heteroatoms sulfur or at least one of nitrogen and 
oxygen; or R2 together with Ri forms a heterocyclo that is xmsaturated or 
1 5 selected from optionally-substituted 1 ,2,3,4-tetrahydroquinoline, 

triazaspirodecane, morphoiine, piperidine, pyrrolidine, and diazapine; or R2 
together with R5 forms a five or six-membered heterocyclo; 
R3 is hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, 
alkynyl, substituted alkynyl, cycloalkyl, aryl, heterocyclo, or alkoxy; or forms 
20 a heterocyclo with R^a; 

R5 is attached to A or atom C-3 and is hydrogen, alkyl, substituted alkyl, 
heterocycloalkyl, alkenyl, substituted alkenyl, alkoxy, or heterocyclo; or R5 
together with R2 forms a five to six membered heterocyclo; 
Re at each occurrence independent of each other R6 is selected from hydrogen, alkyl, 
25 substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

aryl, cycloalkyl, heterocyclo, hydroxy, alkoxy, amino, aminoalkyl, cyano, 
halogen, alkylamide, nitro, NR8C(=0)R9, S(0)uRio, -C(=0)R8, -CO2R8, - 
S(0)2NR8Rio, and -OC(=0)Rio, provided only one of said R^ groups is 
selected from amino and aminoalkyl; 
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Raa is selected from hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, 
alkynyl, substituted alkynyl, aryl, cycloalkyl, heterocyclo, hydroxy, alkoxy, 
cyano, halogen, alkylamide, nitro, NR8C(=0)R9, S(0)uRio. "C(=0)R8, -COaRg, 
-S(0)2NR8Rio, and -OC(=0)Rio; or forms a six-membered heterocyclo with 

5 R3; 

Rg and R9 at each occvirrence selected independently are selected from hydrogen, 
alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, 
substituted alkynyl, cycloalkyl, aryl, or heterocyclo; or Rg and R9 together 
form a three-to-eight membered heterocyclo; or R« with Rio forms a three-to- 
10 eight membered heterocyclo; and 

Rio at each occurrence independent of each other Rio is selected from alkyl, 
substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl, and 
substituted alkynyl, or forais a heterocyclo with Rg; and 
wis 0, 1,2 or 3. 



15 



8. The compound of claim 7 having the formula: 



(Re) 




20 or a pharmaceutically acceptable salt or hydrate thereof, in which: 
A is CR5 or nitrogen; 

Ri is alkyl, substituted alkyl, heterocycloalkyl, cycloalkyl, aryl, or a heterocyclo 

having as its heteroatom or heteroatoms sulfiir or at least one of oxygen and 
25 nitrogen; or Ri together with R2 forms a heterocyclo that is imsaturated or 

selected from optionally-substituted 1,2,3,4-tetrahydroquinoline, 
triazaspirodecane, morpholine, piperidine, pyrrolidine, and diazapine; 
R2 is hydrogen, lower alkyl, or phenyl, or forms a heterocyclo with Ri that is 
unsaturated or selected from optionally-substituted 1,2,3,4- 
30 tetrahydroquinoline, triazaspirodecane, morpholine, piperidine, pyrrolidine. 
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and diazapine; or R2 together with R5 forms a five or six-membered 
heterocyclo; 

R3 is hydrogen, -(CHRi4)-(CH2)n-Z, or -0-(CH2)„-Z; 

R5 is hydrogen, methyl, or ethyl; or R5 together with R2 and the group -C(=0)N to 
5 which R2 is attached forms a five or six membered heterocyclo; 

R6 is attached to any available carbon atom of ring Y and at each occurrence 
independent of each other Rs is selected firom hydrogen, alkyl, substituted 
alkyl, alkoxy, nitro, and halogen; 
R6a is hydrogen, alkyl, hydroxyalkyl, or alkoxy, or forms a six-membered heterocyclo 
10 with R14; 

Ri4 is hydrogen or forms a six-membered heterocycle with R6a; 

Z is hydrogen, CO2H, amino, aminoalkyl, alkylamide, alkoxy, heterocyclo, aryl, or 

cycloalkyl; 
h is 3; and 
15 n is 0, 1, 2, 3, or 4. 



9. The compound according to claim 8, having the formula: 




20 or a pharmaceutically-acceptable salt thereof, in which 

R2 is hydrogen, methyl, ethyl, propyl, or phenyl, or forms a six-membered 
heterocyclo with R5; 

Ke at each occurrence independent of each other R6 is selected firom hydrogen, Ci- 
4alkyl, alkoxy, nitro, and halogen; 
25 R^a is hydrogen, Ci.6alkyl, hydroxyCi^alkyl, or Ci-6alkoxy, or forms a six-membered 

heterocyclo with Rh; 
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Rp and Rig (i) independently of each other are (CR2iR22)s-W, or (ii) together form 

aryl, heterocyclo, cycloalkyl or bicycloalkyl optionally substituted with one to 
four groups selected from Ci^alkyl, CMalkoxy, aryl, cycloalkyl, and 
heteroaryl; 

5 W at each occurrence is selected from hydrogen, alkyl, alkylamide, aminoalkyl, 

alkylthio, alkoxy, hydroxy, cyano, -CO2R19, -C(=0)Ri9, -C(=0)N(Ri9)0(R2o), 
-NRi9(C=O)R20, aryl, cycloalkyl, and heterocyclo having as its heteroatom or 
heteroatoms sulfur or at least one of oxygen and nitrogen; 
Ri9 and R20 are selected from hydrogen, alkyl, substituted alkyl, heterocycloalkyl, 
10 alkenyl, substituted alkenyl, cycloalkyl, aryl, and heterocyclo; 

R21 and R22 are independently hydrogen, alkyl, hydroxy, or hydroxy alkyl; 
w is 1 or 2; and 
s is 0, 1,2, 3 or 4. 

15 10. The compound according to claim 9, or a pharmaceutically-acceptable 

salt or hydrate thereof, in which: 
R2 is hydrogen; 

R5 is hydrogen, methyl, or ethyl; 
Ri 4 is hydrogen; 

20 Ri7 is benzyl and Rib is CO2R19; or R17 and Ristogether form a five-to-eight 

membered cycloalkyl or bicycloalkyl optionally substituted with one to four Ci^alkyl; 
Ri9 is hydrogen or Ci-4alkyl; and 
n is 1. 

25 11. The compound of claim 8 having the formula (i) or (ii): 




(R6)h 



or 




or a pharmaceutically-acceptable salt or hydrate thereof, in which 
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A is CRs or nitrogen; 

Z is hydrogen, alkoxy. axnino, aminoalkyl, alkylanude, or heterocyclo; 

is alkyl, substituted alkyl, heterocycloalkyl, cycloaikyl, or aryU 
R2 is hydrogen, methyl, ethyl, or propyl; 
s Rc is hydrogen, methyl, or ethyl; 

^ L a«aled .0 avaUab.e caxbon a«,n> of ring V and a, each o«oe 
^ Lepcnaen. of each o.he. is selected fto» h,d„>gen. aUcyl. aI.oxy. n.uo, 
and halogen; 

R,3 is selected from hydrogen, alkyl. hydroxyalkyl, and alkoxy, 
,0 R.5 at each occurrence is hydrogen, halogen, alkyl. or cyano; 
the bond linking atom C-3d and C-4d is a single or double bond; 

j is 2 or 4; and 
nis 1,2, or 3. 
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12. The c 



ompoimd of claim 1 1 having the formula (iii) or (iv): 




N 



N 



or 




or a phamiaceudcaUy-accepmble sal, or hydrate Aereof. in which 
■ R„ and R,. 0) independentty of each other are (CR.,R.VW. or (ii) «.ge.her fonn 

^1 heteroU oydoalkyl or hicyCoallcyl optionally suhstitu^a »id. one to 
four groups selected from C,-*l. C-^koxy. aryl. cycloalkyl, and 

heteroaryl; . 
,5 W at each occurrence is selected from hydrogen, alkyl. alkylamide. a™""*'. 

alkylthio. alkoxy. hydroxy, cyano. -CO.R,. -C(-0)R.,. .C(.0)N(R„)OCR.). 
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